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PREFACE. 



As the following Work appears to have been the leaxt read 
rf all the Author^s Writings, though in itself of great tm- 
portance ; it is agreeable to our intentiofi of facilitating the 
widerstanding cfhis Philosophical Works in general, to have 
a particular regard to the facilitating of Ihis. It seems, 
therefore, proper to give here, by the way of preparative. 
First, a short analytical view of the entire plan, and design 
if the Work ; and, Secondly, the rules by which the Author 
seems to have proceeded in it. 

The design of the Novum Organimi« was to advance a 
more perfect nAthod of using the rational faculty, than men 
were before acquainted with ; in order to raise and improve 
the understanding, as far as its present imperfect state 
admits i and enable it to conquer and interpret the difficul- 
ties and obscurities of nature. 

With this view it undertakes the care atid conduct of the 
nifiderstanding ; and draws out and describes the apparatus 
and instruments that conduce to the true forming, modelling, 
and applying the power of reasoning : whence it appears to en- 
deavour at a new kind of Logic« though greatly superior to 
the common, which, through the abuses crept into it, appears 
Jitter to corrupt than strettgthen atid improve the mit^ For 
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theteo^ and use of thit n«io Logic, is not to discover argu- 
merits and probahU reasons, hut arts and works. 

It is divided into two principal parts ; viz. a preparatory 
part, and one that is scientificial and instructive. The first 
part tends to prepare and -purge the mind ; and fit it to r(- 
ceive and use the instructions and instruments laid down in 
the second : the mind, like a mirror, requiring to be levelled 
and poliihed, or discharged of its false imaginations and per- 
verted notions, before it can be set to receive and reflect the 
light of truth and just information. 

And this levelling part is of four kinds, wilh respect to the 
four different sorts of Idols, or false notions, that possess the 
mind. These Idols are either acquired or natural; and 
proceed either from the doctrines and sects of philosophers, 
tJie perverted and corrupt laws and methods of demonstra- 
tion ; or else are innate and inherent in the very constitntion 
of the mind itself. The first labour, therefore, is to discharge 
and free the mind from its swarms of false theories, which oc^ 
casion such violent conflicts and oppositions. The next point 
is to release it from -the slavery of perverted demonstrations. 
And the last is, to put a check upon this seducing power of 
the mind ; and either to "pluck up these innate Idols by the 
root; or, if that cannot be done, to point them out, that they 
may be thoroughly knowfi and watched ; and so ha\)e the de- 
pravities, which they occasion, corrected. This levelling part, 
therefore, is performed by three khtds of Confutation ; viz. 
the Confutation of Philosophies, the Confutation of Demon- 
strations, and the Confutation of the natural unassisted 
Rea.son. 

When thus the mind is rendered equable and wtbiassed, the 
work proceeds to set it in a proper situation, and, as it were, 
with a benevolent aspect to the remaining instructions; 
whereby the business of preparing the mind is still further 



PREFACE. lU 

c<trried on. And the whole drift of this emuingpmt, is only 
to possess fna*ikind with a Just opinion of the whole Instaura- 
tion for a time, that they may wait with patiettce the issue 
aiid event thereof; upon solid assurances ofsom^: considerable 
benefit and advantage from it, when its scope shail come to 
he well understood. And thence it proceeds distinctly to 06- 
viate aU the objections, and false suspicions, which may be 
raised about it, through the prevailing notions audpr^udices 
drawn from religious considerations, those of abstract specu^ 
•lotion, natural prudence, distrust, levity, ^c. Thus etidea' 
vouring to pacify and allay every wind of opposition* 

To render this preparation still more complete and perfect, 
the next thi'^ig is to raise the mind from tl^e languor and torpi" 
dity it may contract from the apparent miraadovs nature of 
the thing. And as this wrong disposition of the mind cannot 
be rectifed without the discovery of causes, the work proceeds 
to mark out aM the impediments which have hitherto perversely 
retarded audiblocked the way of true philosophy ; and thus 
makes it appear no wonder at all, that mankind should have 
been so long entangUd and perplexed with errors. 

When the ways of removing these impediments are shewn, 
there foU<HVS a chain of arguments for establishing a solid 
foutidation of hope for the better success of genuine and ser^ 
viceabU philosophy in future. For it is hereby demonstrated, 
that though the interpretation of nature, intended by the 
Instaiiration, may indeed be difficult; yet much the greater 
part of the difficulties attending it are in the power of man to 
remove, as arising from the nature of the senses, and things 
themselves ; but only require that the mind be rectified in 
order to their removal. And this first general part concludes 
with an account of the excellence of the end in view, 

Tlie preparatory part being thus dispatched, the work pro- 
ceeds to the business of information, the perfecting of the w^ 
a 2 
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deritandxHg, and ike delivery, rf the art of working vnth this. 
new machine in the ixiterpretation of nature. Tkit ie laid 
down in three several hranches, with regard to the sense, the 
mtmoTj, and the reason; each whereof is auitted in 0$ 
tern. 

The assistance afforded to the sense shews these ihree 
things; viz..!. How a just notion may he formed; and 
how the report of the senses, which is always respective to 
man, may be rectified, and made correspondent, or set to Ike 
tmlh of the universe : for -no great stress is laid upon the im- 
mediate perceptunu of the sense ; but only so far as they ma- 
wfest the motion or alteration of Hiifigs, 2. How those 
Ikings which escape the senses, either through the subtUty of 
^eir wholes, tlie minuteness of their parts, the remoteness, 
tlowuess, or vdoeiiy of thwr nMtion, the familiarity of the 
eibfect, j-c. may f*e hrou^tt to the Aftses, and submitted to 
their judgment : and in case they cannot be thus reivdered 
tensiMe, what is to be done ; and how the senses are to be 
aesistedupon this failure, either by instruments, or skiyul 
observations of the degrees they act in, the indicatiotis of pro- 
portionate bodies, from iuch as are sensible to such as are in- 
§etlMiHe, or by other means and contrivances to help the senses, 
S. The ways are shewn of compiling a history of nature, and 
engaging in the business of experiments ; what that history 
ef nature should be, which is required for the building up 
of philosophy ; and again, what kind of experiments should 
be gone upon where that history proves deficient :, and here 
certain suggestions and cautions are occasUmaUy interspersed, 
for raiting and fixing the attention ; as much matter seems to 
be already contained in fiatural history ; and as experiments 
long since known, are not yet brought into use, through inatten^ 
tion of mind. And thus the senses are provided for, as they 
require matter and assistattce : for history and experiments 
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supply the matter; subsiiUUwM supply the drfectt ; smdree- 
tificatiofis corrtet the errors of the senses. 

The memory is assisted iu such a maimer, as shews how, 
from, a multitude of matters, and a confused heap of natural 
history in general, particular histories may be deduced, rang^ 
ed, and disposed; so as that the jud^nent ihaU act with 
freedom, and perform its office to advantage : For a sober 
estimation must be made of the powers of the mind, without 
hoping that they may eithid to the trinity of things ; as it is 
manifest that tite memory is unable to comprehend and retain 
any vast number of particulars ; or to suggest aU those that 
belong to any particular enquiry* A remedy is proposed for 
the first drfect by this rule. That no enquiry or discovery be 
trusted but ia writing ; though this alone is not sufficient, un- 
less the matter be thrown into a regular table, at once to cusist 
both the memory and the reason. 

And after the subject of an enquiry is fixed upotif well defin- 
ed, distinguished, separated from the mass of other things, aiid 
set in a clear light, there are three assistances afforded the 
memory* The first is, to shew what matters those are which 
ought to be enquired into with relation to the sul^tct propos- 
ed; dr to suggest particular heads of enquiry, from a survey 
of the history of nature. The second is, to shew in what order 
the things themselves are to be ranged and digested into 
tables ; though this without expecting to hit upon the true 
order of things originally established in nature : for the divi- 
sion here proposed is arbitrary ; ami only serves to make some 
separation of things, that the mind may act upon them : as 
truth will easier rise from falshood than from confusion.; and 
as reason may easier correct a division than etiter the mass of 
a subject at once* The third assistance, is to shew by what 
means, aud at wliat times, an enquiry is to be retiewtd ; and 
how the preceding tables are to be transposed and formed 
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into fresh ones ; and how often the enquiry should be repeat- 
ed : for the first, or even the second set of tables are not to 
stand ; as being no more than essays or first attempts towards 
an enquiry. This getieral assistance, therefore, to the me- 
mory, consists if three points, or regards; 1. The Heads of 
Enquiry ; 2. the forming of Tables ; and S. the renewing of 
the Enquiry. 

Assistance is next afforded to the Reason ; for tliough the 
former assistances have regard thereto, yet those of themselves 
do not teach how to form Axioms ; but only distinct notions, 
and a digested history. And here that assistunce to the reo" 
son is most desirable, which best fits it for performing its office, 
and obtainifig its end. 

The operation cf the reason, though but one thing in itself, 
is yet double in its end ahd use : for the e7id of man is either 
knowledge and conten*plation, or action and executum; so 
that he desires either to know and consider causes; or to 
have a power and opportunity of producing effects* Whence 
it is the intention of human knowledge to understand the 
causes of an effect, or nature assigned, in any sid)ject ; and 
the intention of the human power to procure, or superinduce, 
within alt possible limits, any effect, or, nature, upon a given 
basis ofmaiter. 

But these two intentiotis, if duly considered, come in effect 
to one and the same thing : far that which in contemplation 
holds the place of the cause, holds, in operation, the place of 
the means ; since we understand by causes, and operate by 
mentis. So that if all the means requisite to the production of 
every work were ready at the call of man, there would be no 
occasion for treating these two separately. But men*s power 
in operating is confined to much narrower boufids than their 
knowledge ; by reason of their various necessities and wants : 
whence they frequently require to the operative part, not a 
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general jmd open knowledge, so mtieh a$ a prudent, ready . 
atul well-ver$ed sagacity in the choice of such things as thejf 
have at hand ; on which account it might seem proper to treat 
the theory and practice separate, were it no{for the jiernici- 
ous and inveterate custom of running into abstract notions, 
which makes it necessary to join them together ; aj^d accord- 
ingly the Author mixes the contemplative with tlie executive 
part. The Contemplative Part is shewn to consist whoUytu 
one thing, which is no other than the forming of Just Axioms, 
or chains of Axioms, which are solid portions of truth ; as if 
they had all three dimensions : whereas simple notions are, in 
comparison with them, but as surfaces And there is no other 
way cf drawing, and raising these Axioms^ but by a legitimate 
and proper form of Induction ; capable of breaking and SC' 
parating experiaice ; and concluding of tiecessity, afier all 
the projter rejections and exclusions are made. For it is 
manifest, that whatever is Concluded by Induction of any 
kind, is at the same time both discovered and judged of; and 
does not depend upon principles or niediums, but stands e»i> 
tirely upon its own foundation, without farther proof or sup- 
port : much more must Axioms, raised by a true and legiti- 
mate form <>f Induction, subsist from within themselves ; and 
prove more solid, just, and certain, than even those called 
principles. The Author, therefore, is extreniely solicitous to 
deliver, with diligence and perspicuity, this whole affair of 
Indaction, or the doctrine of raising Axioms. 

There are found to be three things of capital importance in 
this business of Axioms ; and without an explanation where- 
of, the enquiry proposed, though excellent in itself, might yet 
"be thought tedious and operose in use. These three things 
are the method of 1. continuing, %. varying, and 3. 
contracting an enquiry ^ so that nothing in the whole procc' 
dure may he left abrupt, c^tradictory, or be protracted too 
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leug, with rnpect to the shortnest of life. The ute of ihe 
Axiomff ditcovtred by kgrtimate Induction is, therefore, neit 
taught; so as by their means to twoestigate and raise up 
others, of a higher and more genered nature ; till, by sure, 
and uninterrupted steps, men come, without stop or gap, to 
the top-round, or unity of nature ; there being, at the same 
time, added, a way of examining and verifying these higher 
Axioms by primary experiments ; to preserve them from 
tumbling back again to conjectures, probtUntities, and idols. 
And this is the doctrine of the Continuation of Enquiries. 

Jl tiMis btfore observed, that the practical or executive part, 
is, by ihe form of Induction, continually hitermised and 
blended along with the Contemplative Part : for the nature 
of things is sueh, that Propositious and Axioms deduced, by 
logical arguments, from general principles, and derived 
down to particulars and works, give but a verjf obscure and 
.uncertain information : whereas Axioms, drawn from parti- 
culars, lead on to new particulars, as it were, by a manifest 
correspondence, and continued thread. And here men are 
required to rememher, that in aU active or practical enquiries 
they must perpetually proceed downward, or in the descend- 
ing scale, which is of no use or service tV contemplative en- 
quiries : For every operation consists in individuals, which 
are things of the lowest class, and therefore muft be descended 
to by steps from generals. Nor, again, is it possible to arrive 
at them by simple Axioms ; for all works, an^the methods of 
working, are performed and laid out from a collection of dif- 
ferent Axioms. 

This active or practical doctrine consists of three parte ; 
the first whereof proposes a distinct and proper method of en- 
quiry, where not a cause nor an Axiom, but the effecting of a 
wmk, is the poivX in view, and the subject of the eftquiry. The 
second teaches a mHhod rf making General Practical 



Tablet^ hy mean$ wkertrf ail kmdt «f y'^ii fir lAorfa «ni 
2«Mi ibim wiih grtii$€r €99$ 9n4 re^dmm. The third 4^ 
Uv9n • eertotJi mtikod rfdiiemmmgorhnetHgaiing Wmrh 
yfhkh, thoug/k mtfim^U, ha$ MiU iU VMf ; M, hy memm 
theretf, mcu mty proceed from tspetimeta to efpetimad, 
vithoiU the TMuiag tfAmomt ; /or of MC A»am Uodt to om* 
tfttrr> fo Ukewite there is a ctrtoin method ,rf dkcmwy open 
from one experiment to another ; and tkit method, ihfiug^ «M»* 
certain and fiUaciow, etiU detorve$ to be mfotioned* ^ 

Next are ahevm the methods of varying enqairi^* both oo- 
cordivig to the different reaeontfor uhich fftey are mndertaikm, 
md the different natures of the thingo upon w^tdb thetf tem. 
Where dropping the contideration cf final cmue», which han^ 
entirehf perverted natural philosophy ; the method if varying, 
turning, and tahlitig enquiries is ^leum, for investigating the 
* forms, or true peculiar discriminating natures and properties 
if things, which, tiU now, was ever looked upon as a desperate 
and hopeless attempt, as well it might, whilst none hut logical 
arguments, tmd auual reasonings were employed about it. 

The design if the Contraction of Enqoiries^ is to shew the 
shortest ways if coming at the things sought for, hy cutting 
across the winding roads that letid to them indirectly. And 
here things are shewn to have two prerogatives, or extraordi- 
nary natures, grea^ conducing to ^ ifhridgment if enqui' 
ries ; vis. one whichjits them to he produced ua mslances, and 
another for being proposed as subjects if enquiry. Jt is here 
shewn, therefore, what are the instances, observations, and 
experiments, that have a prerogative light, or excel others in 
hringing enquiries to an issue ; so that a few if them may 
serve instead of a larger number, and thus ffrevent the labour 
of o»v esXranrdinary search, and swelling the buBc if the fttf- 
tory. In the last place it is shaon, what those enquiries are 
which ougftt to lead the way in the businets of interpreting no- 
b 
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ture, as havhig a tetideney arid ditposHiou to give light to all 
the rest, either on account of their extraordinary certainty, 
^heir universal nature, or their usefulness and necessity to 
mechanic arts, inventions, and new discoveries. And thus 
the whole is closed with pointing out and directi»tg to leading 
experiments, and leading enquiries, for a full interpretation 
and understanding of aU nature, and the production of all 
necessary works and effects. 

This is the general scheme of the Novum Organum, in the 
execution whereof, the author seems to have proceeded upon 
the strengUi and direction of the following Aphorisms, laid 
down by himself, concerning the qualifications rf a just Inter- 
preter of Nqture. 
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APHORISMS 



A JUST INTERPRETATION OF NATURE. 



1. xVsman is but the servant and interpreter of nature, he can work 
and uodentand no farther, than he shall, either in action or contemp- 
latioo,* observe of the proceedings of nature ; to whose laws he reouiiis 
sttk^ject. 

2. The limits, therefore, of the human power and knowledge, lie in 
tiie qualifications wherewith man is by nature endowed, for acting and 
perceiving; and again in the state of things presented to him: and be- 
yond these limits his instruments and abilities can never reach. 

3. Mens qualifications and endowments, though of themselves but 
slender, and unequal to the work ; yet, when properly and regularly 
used and applied, are capable of bringing such things before the judg- 
ment, and into practice, as lie extremely remote from the ordinary 
sense and action ; and again ofconquertng greater difficulties in works 
of obscurities in science, than anyone at present knows so much as to 
wish for.+ 

4. As truth is but one simple thing ; so likewise is the interpretation 
of nature: but the senses are fallacious, the mind unstable, and the 
cause pressing j yet the business of interpretadon is rather uncommon 
than difficult. 

5. He who is not practised in doubting, but forward in asserting and 
laying down such principles as he takes to be approved, granted, and 
manifest; and according to the established truth tliereof, receives or 
rejects every thing, u squaring with, or proving contrary to them ;t is 
only fitted to mix and confound things with words, reason with mad- 

* Fiz.— In what we vulgarly caU theory and practice. 

f We have many instances hereof in mathematks, mechanics, astro- 
nomy, optics, acoustics, chemistry, and particularly in the modem ma- 
thematical philosophy. 

« Is not this t))e manner wherein philosopben generally proceed f 
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Ben, and tbe world withfobte and fiction j but not to inter]Mret the 
woriLS of nature. . . 

6. He who does not blend toKether, and brin{ into a mass, all the 
▼ulfar dbtinctions of things, and their names,* cannot perceive tbe unity 
ofnature, nor observe tbe true lines of things; and, of course, cannot 
interpret. 

7. He who has not m the first place, and above every thing else, 
thoroughly exammed the motions of the human mind ; and with the 
vtmost accuracy noted, and made a kind of map of the paths of science, 
and tbe seats of error therein, wiU find all things under a mask, of as it 
were encbahted ; and unless he breaks the charm, can never interpret^ 

8. He who oiily is versed in discovering the causes of obvious tM 
c ofoimded things, such as flame, dreams, feren, «c. hot has oo re- 
course to simple natures; and first to those that are such in popntu 
esteem; then to those which are artificially reduced, and as it were su- 
blhned to a truer smpfictty j may perhaps, if he otherwise em not, 
inake tome tolerable additions (bordering upon discoveries) to tbe thioft 
already known : but will have no success in ctniquering the inveterate 
and general prejudices of the age ; and cannot be called an interpre- 

9. He who would come duly prepared, and fitted, to tbe budneis ef 
interpretation, must neither be a follower of novelty, custom, nor aati- 

♦ Fiz.— He who does not obliterate, or as it were annihilate, in hk 
mind the vulgar notions and terms, which are seldom just, precise and 
adequate, cannot perceive the harmony and consent of things; nor ob^ 
serve their true differences, or lines of separation ; after the manner that 
one country is distinguished and separated from another in maps. 

f He who does not understand mens* prejudices, opinions, kinds and 
degrees of knowledge, errors, &c can never remove, alter, improve, 
or redress them ; and unless he finds a way of entering and convincing 
the mind of its errors, false notions, superstitions, and delusions, he can 
never greatly improve and increase the mass of sound and serviceable 
knowledge. 

t The modem fmprovffffleffis In the subject of light, may illustrate this 
aphorism: for till light was analtzed, or resolved, from its naturally com- 
pounded state, into shnpler parts, or rays of different colours ; no very 
great discovery was made therera. So that Sir Isaac Newton, in this 
Tespect, may be called the interpreter ; and be said to have conquered 
♦»»- oreJQdlccs that formerly ptevailed about the do<!frine of light. 
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authority. H« must nei^Mr be hasty io affirmiiig, immt loose and.scqp- 
ikal in doubtiBg ; Imt nise up ptrticukurt to the places asngoed tbem 
by tlieir degree of evidence and proof. His hope must enconragie bing^ 
tolaboiuvand not torest; be must not judge of things by their uacom* 
«ion nature, their difficult, or their high character j but by their just , 
weight and use. He most, in his own particular, carry on his view vitti 
<;onceataneat ;• and yet have a due regard for posterity. He ipust pru- 
dently obsefve the first entrance of errors into truths, and of truths into 
errors ; widiout despising or admiring any thing. He must understand 
his own talents and abilities, or the advantages of his own nature. He 
must comply with the nature of others. He must, as with one eye, sur- 
vey the natures of things, and have the other turned towards human 
usecf He must distinctly understand the mixed nature of won)s j 
whieh is extremely capable both of prejudicing andassisting. He must 
by it down to himself, thai the art of discovering will grow up, and im« 
prove, along with diieoveries themselves. He must not be vain either 
in delivenng or concealing the knowledge he has acquired ; but inge- 
nuous and prudent ; and communicate his inventions without pride or 
iH-nature : and this in a strong and live^ manner, well defended against 
theiiuttriesoftime,and fit for tht propagation of knowledge, without 
wscaiioning errors i and, which is the principal thing of all, it must be 
sudi as may select and chuse for itself a prepared and suitable reader4 
10. The interpreter thus qualified, should proceed in this manner. 
He must first consider the state of mankind ; next remove the obstacles 
in the way of his interpreution ; and then, coming directly to the work, 
prepare a history and regular sets of taU^ of invention ; shew the uses 
thereof, their relations, depehdencies, and subserviencyto each other. 
He must represent how little real and serviceable knowledge mankind 
is possessed of; and how all just enquiry into nature has been neglected. 
He must use choice and judgment in singling out and giving the first 
place to such subjects of enquiry, as are most fundamental or important ; 
that is, such as have a principal tendency to the diiscovery of other thingf, 

* The author expUins the meaning hereof, so &r as he thought ne- 
cessary, under Part I. Sect. VII. of the following work. 

f Fix.— The uses of life, and the service of mankind in general. 

t If the reader, therefore, should be shocked, disgusted, or uneuter' 
tained ynih the following piece, he may please to examine him$elf, whe- 
ther h9 be of the pomber of those for whom it wm designed. 
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or ebe to sopply th« necewdes of life. He must likewise obienre the 
pre-eminency of iastaoces; which is a thing that greatly conduces to 
shorten the work. And when thus provided, he must again renew hit 
enquiries, draw out fresh tables, and now, with a greater ripeness of- 
knowledge, more successfully enter upon, and perfect the business nf 
interpretation: which will tlius become easy, andfoUow, as it were, 
spontaneously j so as in a manner to be seasonably anticipated by the 
mind. And when he has done this, he will directly see and enumerate, 
in a pure and native light, the true, eternal, and most simple motions of 
nature ; from the regular and eMCt progress whereof proceeds aU that 
infinite variety of the universe. In the mean time, he must not, from 
the very beginning of the work, omit, with assiduity, to observe and set 
down, many new and unknown things, for the service of mankind; as 
it were in the way of interest, till they receive the principle. And after- 
wards, being whoUy intent upon the discovery of human uses,* and the 
state of things then present, he wUl regulate and dispose all in a different 
manner for practice; assigning to the most secret and hidden natures,^ 
others that are explanatory thereof; and such as are superinducing to 
those that are most absent.^ And thus at length he will, like another 
nature, form such general axioms of knowledge, works, and effects, as 
shaU rarely err ; and if they should, these errors wiU appear but as mon- 
sters in nature, and yet leave the art, by which they were found, unvio- 
lated in its prerogative. 

In this aphorUtical manner, the author proceeds through 
the lohole of the following work; which is no more than a con- 
tinned string cf aphorisms; or summary expressions of pure 
matter rf science, ifi simple lariguage, without foreign ortuk' 
ment ; and upon the footing of competent experience and oh- 
servation. Hence aphoristical writings are rich and preg- 
nant things, capable of being unfolded, explained, illustrated, 
and deduced into great variety. Yet an aphorism differs 
from an axiom; as a true dnd perfect axiom is incapable of 

* See above, A ph. 9. •f Properties suppose. 

t Fiz.— Be enabled to give the properties of one body to another; or 

introduce properties where they were not : as, to give an incombustible 

property to wood ; inflammability to water ; transparency to metals ; 

malleability to glass ; the colour and gravity of gold to silver, &c. which 

present esteemed things either impossible or impracticable. 
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farther improvement, hut an Aphorism ttiU improvable * So 
thai Aphorisms are a kind of imperfect Axioms, that ought to 
point and lead up to the perfect. And as Aphorisms thus 
approach to Axioms, we should not despair of raisitig an 
Axiomatical ^ilosophy upon the strength of tite following 
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1. X HEY who confidendj^ or magisterially pronoonce 
of nature, as of a thing already discovered, have l^ghly iii- 
jored philosophy and the sciences ; and had the success, 
not only to enforce a belief, but to stop &rther enquiry.-— 
Others, whether from an aversion to the ancient sophists, 
instability of mind, or too large a measure of knowledge, 
assert, that -mthvag u knawable, and produce no despicable 
reasons for their opinion ; though they do not derive it from 
its true principles : and being carried away with zeal and 
affectation, they have exceeded all bounds. The ancient 
Greeks, whose writings are lost, wisely held a middle way, 
between the arrogance of the former, and the despondency 
of the latter ; and though they were frequently complain- 
ing of the difficulty of enquiries, and the darkness wherein 
things are wrapp'd, yet they kept on their course, though 
they champed the bit, without losing sight of nature : as if 
resolved not to dispute, but to try whether any thing were 
knowable.^ Yet even these, using only the effort of the 
naked understanding, did not apply the rule, but placed all 
things in subtlety of thought, and fluctuation of the mind. 

* See hereafter, Sect. IV. 
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f. The thing we jpropose, is to settle the degrees of cer- 
taiDty ; to guard the sense by a kind of redaction ;* gene- 
rally to reject that work of the mind which is consequent to 
sense ; and to open and prepare a new and certain way for 
the xnind, from the immediate perceptions of the senses. — 
And thus much was^ doubtless, intended by those who have 
so highly magnified the art of logic : which plainly shews ^ 
they sought for some assistances to the understanding ; and 
held the natural procedure, and spontaneous motion of the 
mind suspect. But this remedy came too late, after the 
mind was possessed, and polluted by customs, lectures, and 
doctrines ; and filled with vain idols,t or false notions.—- 
Whence this superinduction of logic, far from correcting 
what was amiss, rather fixed the errors of the mind, than . 
opened a way to truth. The only remedy left is, therefore, 
to begin the whole work of the mind anew 3 and, from the 
very first, never leave it to itself; but keep it under perpe- 
tual regulation, as if the business were performed by a ma- 
chine, t And, indeed, if men had set about mechanical 
works, with their bare hands, unassisted with instruments, 
as they have ventured to set about intellectual works, al- 
most with the naked powers of the mind, they would have 
found themselves able to have effected very little, even 
though they combined their forces. If some large obelisk 
were to foe raised, would it not seem a kind of-madness for 



* V'tZ' By contriving ways of submitting things, in a proper manner, 
to the senses ; that a true judgment may be formed of them, when thus 
again brought under view. 

•I- See hereafter, Sect. II. A ph. 37. 

t Hence we learn the reason of the tide, Novum Organmm ; though 
doubtless the author also intended some allusion to the Organon, or 
logic of Aristotle. 



INTRODUCTIOir. XUC 

men to set abont it with their naked hands ? and would it 
not he greater madness still to increase the number of such 
naked labourers, in confidence of effecting the thing ? and 
-vrere it not a farther step in lunacy, to pick out the weaker 
bodied, and use only the robust and strong ; as if that would 
certainly do ? but if, not content with this, recourse should 
be had to anointing the limbs, according to the art of the 
ancient wrestlers, and then all begin afresh, would not this 
be raving, with reason ? Yet this is but like the wild aiid 
fruitless procedure of mankind in intellectuals ; whilst they 
expect great things from multitude and consent ; or the ex- 
cellence and penetration of capacity ; or strengthen, as it 
were, the sinews of the mind with logic. And yet, for all 
this absurd bustle and struggle, men still continue to work 
with their naked understandings. At the same time, it is 
evident, that in every great work, which the hand of man 
performs, the strength of each person cannot be increased ; 
nor that of all be made to act M once, without the use of 
instrimients or machines.*, 

S. Upon the whole,, men are to be reminded of two 
things; (1.) That it fortunately happens, to prevent all 
controversy and elation of mind, that the ancients will re- 
main undisturbed in the honour and reverence due to them ; 
irhilst we pursue our own design, and reap the fruits of our 
moderation. For if we should pretend to produce any 
thing better than the ancients, yet proceed in the same way 
as they did, we could, by no art of words, prevent some ap- 



' * The foundation of the Novum Organum seems laid in this para- 
graph ; so that if this be not found just, the superstructure must fall of 
course. 
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parent rivalship in capacity, or ability: and however at* 
lowable this might be, as it is a liberty they took befoie «» 
yet we should know the inequality of our own atrongtlu and 
not stand the comparison. Bat now^ a^ we go upon open- 
ing a quite new way ibr the understanding, untried and un- 
known to the ancients, the case change?, and all party and 
contest drops. (2 .) That we are no way bentupon disturfotng 
the present philosophy, or any other that is, or shall ap- 
pear more perfect : the common system* and others of the 
same kind, may continue, for us, to cherish disputes, embel- 
lish speeches, &c. the philosophy we would intioduce. 
will be of little service in such cases : nor is ours very ob- 
vious, and to be taken at once, nor tempting to the under- 
standing, nor suited to vulgar capacities but solely rests 
upon its utility and effects. Let there be, therefore, bj 
joint consent, two fountains, or dispensations, of doctrine ; 
and two tribes of philosophers, by no means enemies or 
strangers, but confederates and mutual auxiliaries to each 
other : and let there be one method of cultivating, and 
another of discovering the sciences. And to those who 
6nd the former more agreeable, for the sake of dispatch, or 
upon civil accounts, or because the other course is less suit'* 
ed to their capacities, (as must needs be the case with &r 
the greater number ;) we wish success in the procedure^ 
and they may obtain their ends. But if any one has it at 
heart, not only to receive the things hitherto discovered, but 
to advance still farther ; and not to conquer an adversary 
by disputation, but to conquer nature by works ; not neatly 
to raise probable conjectures, but to know things of a cer- 
tainty, and demonstratively ; let him, as a true son of the 
sciences, join issue with us, if he pleases : that, leaving the 
entrance of nature, which infinite numbers have trod, we 
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nay, nt length, pass into her inner coBfts.* To makeour- 
Belves still more intelligible, we shall gitre names to these 
two methods of proi^are ; and familiarly call the first the 
Anticipation -qfthe Mind, and the other the Interpretation of 
Nature, 

4. And now, we have only thi$ request to make ; that as 
we have bestowed much thought and care,t not only that 
what we offer should be true ; but also, as much as is possi- 
ble, that it should be accessible to the human mind, though 
strangely beset and prepossed ; we entreat it, as a piece of 
justice at the hands of mankind, if they woul4 jndge of any 
thing we deliver, either from their own sense, the^ cloud of 
authorities, or tha forms of demonstration which now pre- 
vail, as so many judicial laws ; that they do it not on the 
sudden, and without attention ; but first master the subject ; 
by degrees make trial of the way we chalk out ; and accus- 
tom themselves to that subtilty of things, which is imprint- 



* NMwithstanding this distinction, the author lias been suspected to 
oppose the ancients: though his desi^ every where is to make use of 
all the assistance they afTord, fit for the purpose ; and to advance the 
whole of philosophy to a greater perfection. But how few helps and 
materials, for this purpose, are derivable from the ancients, is another 
consideration.- See hereafter Sect. IV. See also hereafter, A ph. 31, 
&c. 

■ <f The author Wrote the following work twelve times over, with his 
own hand ; making it a rule to revise, correct, and alter it once a year, 
till he brought it to the present degree of perfection. And whoever 
desires to see how far it was, by this means, improved, may compare it 
with the Cogitata a Visa, published by Gruter ; wftich was the rough 
draught of the first book only, of the Novum Organum ; and sketched 
out, at least thirteen, if not many more, years before the publication of 
this piece: for Sir Thomas Bodley^ in the year 1607, complains of the 
author for iiaving kept it so long in his coffer. 
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ed in experience ; and, lastly, that by due and seasonable 
perseverance, they correct the ill habits Jhat closely adhere 
to the mind : and when thus they begin to be themselves, 
let them use their own judgment, and welcome.* * 



* Tbou);h this request might be more necessary, at the time the aathor 
'made it, yet perhaps it is not still unseasonable : for possibly the gene- 
rality, even of philosophers, are not to this day sufficiently divested of 
preoccupation, party, and prejudice, to form a true judgment of what 
the author wrote so long ago. 
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PART I.— SECTION J. 



OBNEBAL APHORISMS FOB INTEBPBBTING NATURE, 

AND EXTENDING THE EMPIRE OF MAN OVER 

THE CREATION. 



APHORISM I. 

^IaN, who is the servant and interpreter of 
nature, can act and understand no farther than 
he has, either in operation, or in contemplation, 
observed of the method and order of nature*, n 

2. Neither the hand without instruments, nor 
the unassisted understanding, can do much; 

* Human knowledge is acquired by observation, and ex- 
perience ; or by conversing with the things about us, 
through the mediation of the senses, and subsequent rer 
flexion : therefore, the more we observe and try, the more 
we learn and are enabled to perform. And thus knowledge 
and power go hand in hand : $o that the way to increase in 
power, is to increase in knowledge. The Europeans ex« 
ceed the savage Indians in power, by having a superior 
knowledge of arts, arms, &c. See Aph. 3. 
B 



they both require helps to fit them for business ; 
and as instruments of the hand, either serve to 
excite motion, or direct it ; so tlie instruments 
of the mind either suggest to, or guard and pre- 
serve the understanding*. 

3. The knowledge and power of man are co- 
incident ; for whilst ignorant of causes, he can 
- produce no effects : Nor is nature to be con- 
quered but by submission f. And that which in 
speculation stands for the cause, is what in prac- 
tice stands for the rule J. , • 



* This Aphorism in siaother place is turned thus. " The 
" naked and unassisted hand, however strong and true, is 
" adapted onlj to the performance of a few easy works ; 
" but when assisted by instruments, becomes able to per- 
*' form abundance more, and of much greater difficulty: 
** and the case is exactly the same with the mind.'* The 
whole will be abundantly explained and illustrated by what 
follows. See also hitrikhtetion, § t and 3. 

t Fix. By condescending to enquire into, and obseire 
her methods of working ; as a servant who would learn of 
his maflter. For no power of man can possibly break the 
cliain of natural causes ^ so that the only m^od whereby 
man can rule nature, must depend upon learning her waya 

X This Aphorism is otherwise expressed by the Author in 
another place, thus. " Th^ human power has this for its 
" object ; to impose or introduce any nature upon a given 
" basis of matter, widiin the condition of possibility ; and 
" the object of the human knowledge is the discovery of 
" the causes of an effect assigned, in any subject. And 



4. In works, men can do no more than put 
natural bodies together, and td^e them asunder ; 
all the rest is performed by the internal opera* 
tipns of nature. 

5. The mechanic, the mathematician, the phy- 
sician, the chemist, and the natural magician, 
are concerned in the works of nature ; but, all 
pf them, at present, superficially, and to little 
purpose*. 



** these are two coincident intentions : for what in contem- 
*' plation is assigned as the causej is in operation the means 
*» of producing the effect." And ag^in, thus. " There is, 
** in fact, no difference betwixt a theoretical and practical 
" proposition : tlius to assert that light belongs not to the 
" nature of heat, \s the same as to assert, thcit in the pro- 
" eduction 4>f heat there is no necessity for the producing of 
" light." This matter alw will be fully illustrated here- 
after ; though it be indeed self-evident upon a little at- 
tention. 

•■ This Aphorism is more fully delivered in another 
place, thus. " The knowledge of which mankind are hi- 
*» tberto possessed, does not reach to certainty ; and the 
" production of great effects. Physicians pronounce 
'/ many diseases incurable, aiid frequently mistake and fail 
" in the cure of the rest ; the alchemkt never relinquishes 
*' his hopes : die works of the natural magician are unsta« 
" ble, and of little advantage : the mechanic arts derive no 
" great light from philosophy, and but languidly prosecute 
" eiperiments in low and trivial subjects ; so that the dis- 
*' coveries at present in use are extremely crude, and far 
" from perfect." 



6. It is madness, and a contradiction^ to ex- 
pect that things, which were never yet perform- 
ed, should be effected, except by means hitherto 
untried. 

7. The productions of the mind and hands, 
seem exceedingly numerous in books and works ; 
yet all this variety arises from the particular sub- 
tilizing upon, and applying, a few known things, 
and 4iot from any number of Axioms *. 

8. Nay, jthe works hitherto discovered, are 
owing rather to accident and trial, than th» 
sciences ; which, as they now stand, are nothing 
but compilements of things found out before, 
and not methods of enquiry, or plans of new 
works. 

9' The root of all the mischief in the sciences, 
is this ; that falsly magnifying and admiring the 
powers of the mind, we seek not its real helps. 

10. The'subtilty of nature far exceeds the 
subtilty of the sense and understanding ; so that 



* Thus the nmnerous books wrote upon religions^ laws, 
morality, &c. may. be reduced back to a few particulars, 
which gave them origin ; and the arts of glass, medicine, 
the modern art of war, &c. to the casual observation of 
ashes melted by heat, the accidental discovery of simples, 
gun-powder, &c. whereat had all these proceeded from the 
light of Axioms, they would have proved much more per- 
fect, serviceable, and advantageous : But the Axioms are 
. wanting for this purpose. 



the sublime meditations, speculations, and rea- 
sonings of men are but a kind of madness, if a lit 
person were to observe them*. 

1 1 . As the sciences now in being are useless in 
the discovery of works, so is the present logic in 
the discovery of the sciences. 

12. The common logic is better fitted to fix 
and establish errors, which are found in vulgar 
notions, than for searching after truth ; so as to 
be more prejudicial than useful. 

13. Syllogism is not applied to the principles 
of the sciences, and it is in vain applied to inter- 
mediate Axiomsf, as being unequal to the sub- 
tilty of nature ; and tlierefore catches tlie assent, 
but lets things themselves slip throughj. 

14. Syllogism consists of propositions, propo- 
sitions of words, and words are the signs of no- 
tions ; therefore, if our notions, the basis of all, 

• This Aphorism deserves attention. Certainly, upon 
examining, every roan may find his common notions very 
inadequate^ or far from corresponding even with those he 
gains by conversing more familiarly and intimately with 
nature. And yet, after a life spent upon any particular 
enquiry, in the common method, there still usually remains 
tome subtilty of nature behind, which we cannot catch ; 
and are apt, perhaps wery extravagantly, to guess at. And 
if this be the case in sensible and mat^al things, what 
must our general theories and systems be ? 

t See below, Aph, 19. 

t See the next Aphorism, 
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are confused, and over hastily taken from things, 
nothing that is built upon them can be finn ; 
whence our only hope rests upon genuine Indue* 
tion*. 

15. No notion can be safely trusted, either in 
logics or physics ; not even those of substances, 
qualities, actions, passions, and existence ; much 
less those of gravity, levity, density, tenuity, 
moisture, dryness, generation, corruption, at« 
traction, avoidance, element, matter, form, &c. 
but all are fantastical, and ill defined f. 

16. The notions of the lower species, as of a 
man, a dog, a dove, and the immediate appre- 
hensions of sensel, as heat, cold, white, black, 
&c. do not greatly deceive us ; though these also 
are sometimes greatly confounded by tlie flow- 
ing in of matter, and the putting of things to- 
gether. And for all the rest, which mankind 
have hitherto employed, tliey are mistaken, or 
not duly abstracted, and raised from things ||. 

* Vis. A competent catalogue of instances^ on both sides 
of the question ; $0 that when all the Exceptions are pro- 
perly made, a sound, or at least a serviceable, portion of 
truth xnaj^ be left, as an Axiom, behind. See Aph. 10d» 
106. 

t Mr. Locke's Chapter of Ideas, in. his Essay upon 
Human Understanding, is a kind of Comment upon this 
Aphorism. 

% Now commonly called Sensations. 

g See Mr. Locke's Essay upon Haaian Understandiog. 



17. Nor is there less licentiousness, or fewer 
mistakesy in the raising of Axioms, than in the 
fonning of notions, and this even in principles 
themselves, which depend upon the vulgar In- 
duction*; much more in the inferior Axioms, 
and propositions, deduced by syllogism. 

18« All hitherto discovered in the sciences, 
falls nearly under vulgar notions ; but to pro- 
ceed farther into nature, it is requisite that both 
notions and Axioms be formed into things, in a 
surer and more guarded manner ; and that a 
better and more certain way of working with the 
understanding be introduced. . 

19* There are two ways of searching after, and 
discovering truth) the one, from sense and par- 



* The yulgar Induction, to explain it in a familiar i 
ner« is that method of arguing which men use, when they 
My, rU give you an irutance ; and then produce a case, or 
seT«ral cases, wherein their proposition holds. And in the 
same manner, the cpmmon Logicai Induction proceeds 
upon an enumeration of particular instances, or examples ; 
but without a due regard to those that may be produced on 
the contrary, or negative side : so that this Induction is ab- 
solutely unsafe and trifling, as being liable to be set aside 
by the contradictory instances, whenever they shall appf:ar. 
And this we see frequently happens, both in discourse and 
writing. What the Author's method of Induction is, may 
appear from the note upon Aph. 14. above j but more fully 
hereafter^ A^^h. 105, 106. and in the second part of this 
work. 
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ticulaxsy rises directly to the most general Axi- 
oms> and resting upon these principles, and their 
unshaken truth, finds out intermediate Axioms ; 
and this is the method in use. But the other 
raises Axioms from sense and particulars, by a 
continued gradual ascent, till at last it arrives at 
the most general Axioms, which is the true way, 
but hitherto untried*. 

20. The understanding, when left to itself, 
takes the first of these ways, and prepares it in 
logical order ; for the mind delights in springing 
up to the most general Axioms, that it may find 
rest. But after a short stay here, it disdains ex- 
perience ; and these mischiefs are at lengtli in- 
creased by logic, for the ostentation of dispute f. 

21. The understanding being left to itself, in 
a sober, patient, and sedate genius^ and especi- 
ally if unprejudiced by any former doctrine, will 
make some attempt in the second or right way, 
but to little advantage ; for unless regulated and 
assisted, the understanding is here very unequal. 



* And upon this -way it is that the Author rests his 
greatest hopes of improving philosophy and the sciences. 
See hereafter^ Aph. 105. 

t There is scarce a more pernicious thing. to philosopher^ 
than the common practice of disputing with heat, and a 
hasty tarbuletit use of syllogism. These kind of captiQus 
and sophistical contests are as the fevers of the reason. 



and absolutely unfit to conquer the obscurity of 
things. 

22. Both these ways begin with sense ai^ par- 
ticulars, and end in the most general principles ; 
but they otherwise differ immensely. The one 
lightly parses over experience and particulars, 
which the other duly and orderly dwells on ; the 
former constitutes certain abstract and Useless 
generals from the beginning, but the latter rises 
gradually to such as nature really acknowledges*. 

23. There is a wide difference betwixt the 
idols of the human mind, and the ideas of the 
divine mind ; that is, betwixt certain vain con- 
ceits, and the real characters and impressions 
stamped upon the creatures, as they are found t« 
. 24. It is impossible that Axioms, raised by 
argumentation, should be useful in discovering 
new works, because the subtilty of nature vastly 
exceeds the subtilty of argument J : But Axioms, 

• That is, such as men may safely proceed upon, in pro- 
dacing effects ; for being drawn from nature, they readily 
find the way to nature again, and in this sense are acknow- 
ledged by her, as her own. 

t See Bhove, Aph. 10. Astronomers distinguish betwixt 
the real and apparent motions of the heavens ; the one 
being respective to man, and the other to the truth; or sup- 
posing an observer seated in the centre of the system. 
This may, perhaps, illustrate the present Aphorism. 

t To depend upon argumentation, or the common me- 
thdd of teaaoning, in physical enquiries, is working only 
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duly and methodically drawn from particalftrsy 
will again easily point out new particulars, and 
80 render the sciences active *. 

25. The Axioms in use, being derived from 
•lender experience, and a few obvious particu- 
lars, are generally applied in a corresponding 
manner ; no wonder, therefore, they lead us not 
to new particulars. And if any instance unob- 
served before happens to turn up, the Axiom is 
preserved ,by some trifling distinction, where it 
ought rather to be corrected f. 

26. The natural human ^asoning^ we for the 
sake of clearness, call the anticipation of nature, 
as being a rash and hasty thingt ; and the reason 
duly exercised upon objects, we call the inter- 
pretation of nature. 

27. This anticipation has force enough to 
procure consent! ; for if all mankind were mad, 
in one and the same manner, they might still 
agree among themselves. 

28. Anticipations, also, have a m,uch greater 
power to entrap the assent, than interpretations; 



with words and thoughts, where manaal operations and ex- 
periments are required. 

• See above, Aph. 22. ^ 

t Has not this been generally the case, from the time of 
Aristotle to the present ? 

t See above. Aph. 20. See also IrOrodvctim, $ 3. 

I Is it not-also the chief spring of hoaan actioos ! 
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because, being collected from a few familiar par- 
ticulars, they immediately strike the mind, and 
fill the imagination ; whereas interpretations, 
being separately collected from veiy various and 
very distant things, cannot suddenly affect the 
mind ; whence, of necessity, in difficult and pa- 
radoxical matters, these interpretations appear 
almost like Mysteries of Faith*. 

29. In the sciences founded on opinion and 
decree, anticipations and logic are of great ser- 
vice, where not things, but the assent is to be 
brought under subjection. 

30. But though the labours and capacities of 
the men in all ages were united and continued, 
they could make no considerable progress in the 
sciences, by anticipation; because the radical 
errors, in the first concoction of the mind, are 
not to be cured by the excellence of any suc- 
ceeding talents and remediesf. 

31. And it is in vain to expect any great ad- 
vancement of the sciences, by superinducing or 
engrafting new inventions upon old : The resto- 
ration must be begun from the very foundation. 



* Thift Aphorism seems capital, or almost Axiomatica] : 
it is made great use of hereafter, and requires to be well re- 
membered. 

t Let this Aphorism be well considered ; and, if ibond^ 
jast, remembered. 
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unless men chuse to move continually in a cir- 
cle, without considerably advancing. 

32. All the ancient authors will still remain 
possessed of their honour, and unrivalled in their 
genius and ability ; as we only point out a new 
path, without censuring their proceedings. 

33. No true judgment can, by anticipation, 
be formed of this new method of ours, nor of the 
things it discovers ;. for they cannot, in justice, 
be tried by the method of reasoning at present 
used, which is itself called in question. 

34. Nor is it an easy matter to deliver, or ex- 
plain, what we have to produce ; because things 
new in themselves will still be understood from 
their relation to the old *. 

35. Confutations are of no service, where men 
differ about principles, notions, and the forms of 
denionstration f ; and our desire is not victory, 
but only to find the minds of men prepared, and 
capable of receiving what we offer. 

36. We have but one simple way left us, and 
that is leading mankind to particulars, their 
senses and their orders ; whilst they prevail upon 
themselvies to forsake their notions for a time, 
and begin their acquaintance with things J. 

, • See hereafter, Aph, 109. 
t Yet are not most Confutations of this kind ? 
I The things here intended, the Author proposed to se- 
lect with judgment, as the^ should .appear most usej^ ia; 
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Z7, Our method has some resemblance with 
that of the Sceptics, at the entrance, but dilSers 
widely from it, and becomes opposite to it, in 
the end. They simply assert, that nothing is 
knowable, and we say, that much cannot ,be 
known of nature, in the common way ; but then 
they destroy the authority of the sense and un- 
derstandingi whereas we supply them both with 
helps*. 



SECTION 11. 

t 

OF THE FALSE IMAGES, OR IDOLS, OF THE MIND. 

1 . THE Idols t, and false notions of the mind, 
'take such rbot therein, and so possess it, that 
truth can hardly find entrance ; and even when 



themselves, fittest for raising of Axioms, enriching the un- 
derstanding, &c. and to range them in some proper order, 
or in the form of regular tables, that the mind might act to 
advantage upon them, without distraction or confusion. 

♦ This will be explained and illustrated, by a variety of 
examples, in the Second Part of the Work. 

t The Author here seems to have made a happy choice 
of the word Idol, which elegantly distinguishes false science 
from true ; as erroneous knowledge is a kind of idolatry, or 
a worship paid to fabe gods, which is only due to the true 
One. 
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it is entered, Aese 'will again ris«5 up, and grow 
troublesome, in the rebuilding of the sciences, 
unless men guard against them with all possible 
diligence. 

2. There are four kinds of Idols that possess 
the mind of man. In order to be better under- 
stood, we will assign names to them, and call the 
first kind, Idols of the Tribe ; the second, Idols 
of the Den; the third, Idols of the Market'; and 
the fourth, Idols of the Theatre. 

3. The raising of notions and Axioms by -legi- 
timate Induction*, is doubtless the proper re- 
medy for removing and driving out the Idols of 
the mind ; yet the Indication of Idols f is a thing 
of great use, the doctrine of them being to the 
interpretation of nature, what the doctririe of 
the confutation of sophisms is to the common 
logic. 

4. Idols of the Tribe have their foundation in 
human nature, and the whole tribe or race of 
mankind ; for it is a false assertion, that the hu- 
man sense is the measure of things, since all per- 
ceptions, both of the sense and mind, are with 
relation to man, and not with relation to the 
universe t. But the human understanding is like 

• See above, Aph, 14. 

t Viz* The discovering or pointing of them out. 
% Philosophers should, if possible, conceive of things as 
they are parts of the universe, and as they have their office 
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an unequal mirror to the rays of thingis, i^bich, 
mixing its own nature with the nature of thii^^ 
distorts and perverts them*. 

5. Idols of the Den, are the Idols of every 
man in particular f ; for; besides the general 
aberrations of human nature, we every oiie of us 
have our peculiar Den or Cavern, which refracts 
and corrupts the light of nature, either because 
every man has his respective temper, education, 
acquaintance, course of reading, and authorities, 
or because of the differences of impressions, as 
they happen in a mind prejudiced or prepossess* 
ed, or in one that is calm and equal, &c. So 
that the human spirit, according so its disposi* 
tion in individuals, is an uncertain, very disor* 
derly, and almost accidental thing. Whence 
Heraclitus well observes, that men seek the 
sciences in the lesser worlds, and not in the great 
or common one. 



and oae therein ; but men generally consider things only 9» 
they have some particular relation to the sense^ which can- 
not possibly discover the systematical or cosmical qualities 
and nses of things. 
' * See above, Aph, tS, and hereafter, Aph. 45. 

t. The Author, in another place, considers this kind of 
Idol as every man's particular daemon, or seducing familiar; 
and again, he considers every man's mind as a glass, with its 
surface differently cut, so as differently to receive, reflect, 
and refract tito rays of Ught that £aU upon it. 
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6. There are also Idols that have their rise, as 
it were, from compact, and the association of 
mankind ; which, on account of the commerce 
and dealings that men have with one another, 
we call Idols of the Market. For men associate 

> by discourse, but words are imposed according 
to the capacity of the vulgar ; whence a false 
and improper imposition of words strangely 
possesses the understanding. Nor do the defi- 
nitions and explanations wherewith men of 
learning, in some cases, defend and vindicate 
themselves, any way repair the injury; for 
words absolutely force the understanding, put 
all things in confusion, and lead men away to 
idle controversies and subtleties, without num- 
ber*. 

7. Ldstly, there are Idols which have got into 
the human mind, from the different tenets of 
philosophers, and the perverted laws of demon- 
stration. And these we denominate Idols of 
the Theatre ; because all the philosophies that 
have been hitherto invented or received, are but 
as so many stage-plays, written or acted, as hav«- 
ing shewn nothing but fictitious and theatrical 
worlds. Nor is this said only of the ancient or 
present sects and philosophies, for numberless 
other fables, of the like kind, may be still in- 

* Sne Mr. Locke's Essay upon Human Undentanding. 
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vented and dressed up, since quite different 
errors will proceed from almost the same com- 
mon causes. Nor, a^ain, do we mean it only of 
general philosophies, but likewise of numerpus 
principles and Axioms of the sciences, which 
have prevailed through tradition, belief, and 
neglect.' But these several kinds of Idols roust' 
be more fully and distinctly shewn, that th^ 
mind may be upon its guard against them. 

8. The mind has this property, that it readily 
supposes a greater order and conformity in 
things, than it finds ; and though many things in 
nature are singular, and extremely dissimilar, 
yet the mind is still imagining parallels, corres* 
pendencies, and relations between them, which 
liavc no existence. Hence the fiction, that all 
the celestial bodies moved in perfect circles; 
bence the fictitious element of fire, with its orb, 
was jadded to the three sensible elements, to 
make them foui:; and such kind of dreams. 
Nor does this folly prevail only in tenets, but 
also in simple notions. 

9. When the mind is once pleased with cer- 
tain things, it draws all others to consent, and 
go along with them ; and though the power and 
number of instances, that make for the contrary, 
are greater, yet it either attends not to them, or 
despides them, or else removes and rejects them, 
by a distinction, with a strong and perj^icious 
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prejudice to maintain the authority of its first 
choice unviolated. And hence, in most cases 
of superstition, as of astrology, dreams, omens,, 
judgments, &c. those who find pleasure in such 
kind of vanities, always observe where the event 
iEtnswers, but slight and pass by the instances 
where it fails, which are much the more frequent. 
This mischief diffuses itself still more subtilly in 
* philosophies and the sciences, where that which 
has once pleased jinfects and subdues all other 
things, though much more substantial and valu- 
able than itself. And though the mind were 
free from this delight and vanity, yet it has the 
peculiar and cohstant error of being more moved 
and excited by affirmatives, than by negatives, 
whereas it should duly and equally yield to both. 
But, on the contrary, in the raising of true Axi- 
oms^ negative instances have the greatest force *. 
10. The human intellect is most moved by 
those things that strike and enter it all at'onc6» 
so as to fill and swell the imagination ; but for 
the rest, it feigns and supposes them, after a cer- 
tain imperceptible manner, to be like those few 
that possess the mind, whilst the understanding is 
quite slow, and unfit to ^ass so readily to remote 
and dissimilar instances, whereby Axioms were 



» As will be more fully shewn hereafter. See PaH U,. 
Sect, IL 
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tried, as it were, in the fire*, unless the task be 
imposed upon it by severe laws, and a potent 
authority. 

11. The human understanding shoots itself 
out, and cannot rest ; but still goes on, though 
to no purpose. . Thiis it is inconceivable there 
should be any bounds to the universe^ yet it 
constantly, and, as it were, necessarily recurs, 
that there must be something farther. So, 
again, it cannot be conceived how eternity 
should have flowed to the present time ; and 
there is the like subtilty as to the infinite divisi- 
bility of lines, &c. all arising from the weakness- 
of |iuman thought. But this impotence of the 
mind proves more pernicious in the discovery of 
causes; for although the highest* universals in 
nature, ought to be positive things, because they 
are found, and cannot be made, yet the under- 
standing, not knowing how to stop, is still desir- 
ous of greater satisfaction ; and endeavouring to 
stretch farther, lights upon final causes, which 
are plainly of the nature of man, rather than 
of the nature of the universe f. And from 
this fountain philosophy has - been strangely 
corrupted . For it is as senseless, and unphi- 

* See above^ Sect. I. Apk, 14. and hereafter^ Part 11. 
Sect. II. 

t For final causes are only expected to be such as satisfy 
the mind. 
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losophical, to expect causes in the most general 
cases, as not to require them in such as are su- 
bordinate. 

12. The light of the understanding is not a 
dry or pure light, but drenched in the will and 
affections, and the intellect forms the sciences 
accordingly; for what men desire should be 
true, they are most inclined to believe. The 
understanding, therefore, rejects things difficult, 
as being impatient of enquiry, things just and 
solid, because they limit hope, and the deeper 
mysteries of nature, through superstition ; it re- 
jects the light of experience, through pride and 
haughtiness, as disdaining the mind should be 
meanly and waverily employed ; it excludes pa- 
radoxes, for fear of the vulgar., And thus the 
affections tinge and infect the understanding, 
numberless ways, and sometimes imperceptibly*. 
13. But much the greatest impediment and 
deviation of the understanding proceeds fh>m 
the dulness, incompetency, and fallacies of the 
senses ; whence the things that strike the sense, 
unjustly over-balance those that do not strike it 
immediately : So that contemplation usually 
ends with sight, and little or no observation is 
made of things invisible. And hence all the 
operations of the spirits, included in tangible 
bodies, all subtile organizations, and the motions 
of the parts, are unknown to mankind ; and yet. 
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unless thdse are discovered and brought to light, 
nothing very considerable can be done in nature, 
with regard to works. Nay, the properties of 
the common air, and numerous bodies of greater 
subtlety than that, remain almost unknown ; for 
sense, of itself, is a weak and erroneous thing. 
Nor can instrum^ents, for improving and sharp- 
ening the senses, be here of any great service, 
ell true interpretations of nature being made by 
proper and apposite instances and experiments, 
wherein sense judges of the experiment only, and 
the experiment jiidges of nature, and the fact;. 

1 4. The understanding is, by reason of its own 
nature, carried on to abstraction, and fancies 
those things to be constant, which are wavering ; 
but it is better to dissect nature, than to abstract 
her*, as was practised By the school of Demo- 
critus, which went farther into nature than any 
of the rest. And as matter is principally to be 
considered in all its schemes and organizations, 
so likewise are pure action, and the laws of ac- 
tion, or motion ; but for the Aristotelian forms, 
they are Idols, or figments of the mind, unless 
we cal;l the laws of motions, forms f. 

* That 15, by making of experiments, rather than by con- 
templation, and reasoning upon notions, without the proper 
facts. 

t This is meant of abstract fgrms ; but for physical forms, 
•r the essential and efficient cause of the peculiar properties 
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15. And this kind of Idols are what we term 
Idols of the Tribe, which have their origin either 
from 1. the uniformity of the human spirit*; 
2. its prepossession t ; 3. its narrowness t ; 4. its 
restless motion II ; 5. the tincture of the affec- 
tions § ; 6. the incompetency of the senses** ; 
or, 7. the manner of tlie impression ft- 

16. Idols of the Den take their rise from the 
peculiar nature of every particular person, both 

, with regard to soul and body, as also from edu- 
cation, custom, and accidents. This kind is 
various and manifold ; but we will touch upon 
such as require the greatest caution, and have 
the greatest force to pollute the understanding. 

17. Men are fond of particular sciences and 
studies, either because they believe themselves 
the authors- and inventors thereof, or because 
they have bestowed much pains upon them, and 
principally applied themselves tliereto. And 
such men as these, if they afterwards take to phi- 
losophy and universal contemplations, generally 
wrest and corrupt them with their former con- 
ceits, of which we have a signal example in Ari- 



bf things, it is the principal design of the Second Part of the 
present Work, to shew how they may be discovered. See 
il|)/i.ir. of that Part. 

» See above, Aph. 45. t See Aph, 46. 

X See Aph. 47. || See Aph. 48. § See Aph. 49. 

•* See Aph. 50. ft See Aph, 51. 
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stotle, who made his natural philosophy such an 
absolute slave to his logic, as rendered it conten- 
tious, and in, a manner useless. The tribe of 
chemists, from a few experiments of the furnace, 
have run up a phantastical philosophy, of very 
small extent. And so Dr. Gilbert, after he had, 
with inmiense hibour, prosecuted his magnetical 
.studies, presently invented a philosophy agree- 
able to his own notion*. 

18. The great and radical difference of capa- 
eities, as to philosophy and the sciences, lies 
he're, that some are stronger and fitter to observe 
the differences of things, and others to observe 
their correspondencies. For a steady and sharp 
genius can fix its contemplation^, and dwell and 
fasten upon all the subtilty of differences ; whilst 
a sublime and ready genius perceives, and com- 
pares, the smallest and most. general agreements 
of things. But both kinds easily fall into excess, 
by grasping either at the dividing scale, or sha- 
dows of things. 

19. Some men of genius are wrapped up in 
the admiration of antiquity, others spend them- 



* Thus we see of later date/ when Mathematicians apply 
to phjsicsj medicine^ chemistry, &c. they render them all 
mathematical ; when Chemists apply to physics, medicine^ 
&c. they render them chemical ; so when- Divines apply to 
philosophy, they often tender it scriptural, &c. See below, 
Apk. 65, 
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sdves in a fondness for novelty, and few are so 
tempered as to hold a mean, but either quarrel ^ 
with what was justly laid down by the ancients, 
or despise what is justly advanced by the nio-^ 
derns. And this is highly prejudicial to philoso- 
phy wid the sciences, as being rather an affecta- 
tion of antiquity, or novelty, than any true judg- 
ment ; for truth is not to be derived from any 
felicity of times, which is an uncertain thing, but 
from the light of nature and experience, which is 
eternal. These affectations, therefore, are to be 
laid aside, and care taken that the understand- 
ing be not hurried by them into consent*. 

20. To contemplate^ nature and bodies, in 
their simplicity, breaks and grinds the under- 
standing'; and, to consider tliem in their com- 
positions and configurations, blunts aiid relaxes 
it, as appears plainly upon comparing the school 
of Leucippus and Democritus with the other 
philosophies. For the former is so taken up 
with the particles of things, as almost to neglect 
their structure, whilst the other views the fabri- 
cation of things with such astonishment, as not 
to enter into the simplicity of nature. Both 
these contemplations, therefore, are to be taken 



* How mach regard bas been bad to tiiis Aphorbm, in tb6 
late contests for and against the saperiority of aocient and 
modem learning ! 
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up by turiMy that the uaderstanding may at once 
be rendered more piercing and capacionsy and 
the inconveniencies above-mentioned, with the 
Idols thence arising, be prevented. 

31. And, in this manner, let contemplative 
prudence proceed, in chasing and dislodging the 
Idols of the Den, which principally have their 
rise, 1. fiom prevalency ; 2. the excess of com- 
position, and division ; 3. affections for times ; 
or, 4. from too great and too small a size of ob«- 
jects*. And, in general, whoever studies the 
nature of things, should hold for suspect what- 
ever powerfully strikes and detains the mind, 
and use so much the greater caution to preserve 
his understanding pure and equable, in such kind 
of tenets. 

22. But none are so troublesome as the Idols 
of the Market, which insinuate themselves into 
the mind, from the association of words and 
terms. For though men believe that their rea^ 
;Son governs words, it also happens that words 
retort, and reflect their force upon the under- 
standing ; whence philosophy and the scienjito 
have been rendered sophistical, and unactive. 
Words are generally imposed according to vul- 
gar conceptions, and divide thmgs by lines f 
.that are most appai:ent to the understanding of 



* See Apk, 54, 55, 56, 5T, t Differences, or distmctxons. 
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the multitude : And when a more acute under- 
standing, or a more careful observation, would 
remove these lines, to place them according to 
nature, words cry out, and forbid it. And hence 
it happens, that great and serious disputes of 
, learned men frequently terminate in controver- 
sies about words and terms, which it were better 
to begin with, according to the prudent method 
of the Mathematicians, and reduce them to 
order by definitions. But in natural and mate- 
rial things, even these definitions cannot remedy 
•the evil; because definitions themselves consist 
of words, and words generate words, so that, of 
necessity, recourse must be had to particular in- 
stances, their series, and orders, as we shall shew, 
when we come to the manner of raising notions 
and Axioms. 

23. The Idols which words impose upon the 
understanding are of two kinds, as being either 
the names of things that have no existence, or 
the names of things that do exist ; but names 
confused, ill defined, and rashly and irregularly 
abstracted from things. Of the former kind are 
such as fortune, the primum mobile, the orbs of 
the planets, the element of fire, and the like fig- 
ments, / which arise from imaginary and false 
theories. For as there are things that, through 
want of being observec), remain without names, 
80 there are names coined upon phantastical con- 
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ceits, and have no things corresponding to them. 
Idols of this kind are dislodged by a constant re^ 
jection and repeal of theories, and phantastical 
notions*. 

24. But the other kind, raised by a wrong and' 
unskilful abstraction, is intricate and deep root- 
ed. For example ; let us choose any word, as 
the word moisture, for instance, to try how far 
the things agree which are signified by it, and 
we shall find it no other than a confused mark of 
different actions, that are inconstant and irre- 
ducible to one another. For moisture signifies, 
i. that which can easily diffuse itself round 
another body ; 2. that which is indeterminable 
of itself, and cannot ^x ; 3. that which yields 
easily every way ; 4. that which readily divides 
and scatters itself ; 5. that which easily unites 
with itself, and collects together ; 6. that which 
easily flows, and is easily put in motion ; 7. that 
which readily sticks to another body, and wets 
it ; 8. that; which is easily melted, or reduced 
from a solid to a liquid. And, therefore, when 
this term comes to be published and imposed, 
with an exception of some of the significations, 
flame will be moist ; with 'the exception of 
others, air is not moist ; and, again, with some 
other exceptions, fine powders and glass are 

' ' ■■ ■ ■ -■ '-- ' • ... m I. 

t See Mr. Locke's Essay upon Human Underetanding» 
Chap, of Wor^s. See also hereafter^ Aph. €4, &c. 
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moist. Whence it easily appears that this no- 
tion is inconsiderately taken from water ouly-y 
and some other common and obvious liquors, 
and not duly verified *i 

25. There are also certain degrees of error 
and depravily in words. The least faulty kind 
is that of the names of substances^ especially the 
lower specieS) which are well deduced ; for the 
notions of chalk and clay are just^ but the no- 
tion of earth inadequate. The tribe of actions 
18 more faulty, such as generation, corruption^ 
and alteration but the notions of qualities, ex- 
cept the immediate objects of sense, are the most 
depraved, as gravity^ levity, tenuity, density, 
&c. Yet some' of these notions must, oT neces- 
sity, be juster than others, in all the kinds, ac* 
cording to the nvtmber of instances that have 
fallen under the senses f. 

26. But for the Idols of the Theatre, they are 
neither innate, nor secretly insinuated into );he 
understandings but plainly palmed upon it, and 
received from fabulous theories, and the pervert- 
ed laws of demonstration. To undertake a con- 
futation of these, is by no means congruous with 

* A language fotmed and verified after the manner here 
indicated, is greatly wanting in philosophy ; and perhaps 
cannot be compleated, till philosophy itself is perfected. 

t Whence it 48 plain, that a just hinguage cannot be form- 
ed without a compatent knowledge of philosophy. 
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what we have already advanced*, for where 
neither principles nor demonstrations are agreed 
upon, there can be no arguing. 'And this hap- 
pens fortunately, to leave the ancients possessed 
of their glory; we can detract nothing from 
them, whilst the question is only concerning the 
way f. And a cripple in the right way may beat 
a racer in the wrong one. Nay, the fleeter and 
better the racer is, who has once missed his way, 
the farther he leaves it behind. Our method, 
however, of discovering the sciences, does not 
much , depend upon subtilty, and strength of ge- 
nius, but lies level to almost every capacity and 
understanding; For, as it requires great steadi- 
ness and exercise of the hand to draw a true 
strait line, or a circle, by the hand alone, but 
little or no practice with the assistance of a ruler 
or compasses ; so it is with our method. And 
although there be here no use of particular con- 
futations, yet some notice must be taken, 1 . of 
the sects and sorts of these theories ; 2. the false 
colours thereof; 3. the causes of so great an in- 
felicity; and, 4. the causes of so lasting and 



• Seeabove^ Aph. 35. 

t The Author is extremely appreheusive of being sus- 
pected to rival the ancients ; -which apprehension, if lie had 
aot well guarded against it, might have prejudiced his whole 
design, as indeed it in some measure did> and still continues 
to do, with many. 
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gen^til a consent in error ; and all this, that the 
passage to truth may be made the easier, and the 
understanding the more disposed to cleanse it- 
self, and put away ita Idols **. 



SECTION III. 



OF THE DIFFERENT PHILOSOPHICAL THEORIES. 

1. THE Idols of the Theatre, or Theories, are 
many, and will probably grow much more nu- 
merous f; for if men had not, through many 
ages, been prepossessed with religion and theolo- 
gy, and if civil governments, but particularly 
monarchies, had not been averse to innovations 
of this kind, though but intended, so as to make 
it dangerous and prejudicial to the private for- 
tunes of sucl^ as take the bent of innovating, 
not only by depriving them of advantages, but 

* Dr. Hooke ba& familiarized and illustrated some part 
of this doctrine of Idols, in his General Scheme, or Idea of 
the present State of Natural Philosophy. See Hooke's 
Posthumous Works, p. 7^~11. 

t The number of them has been great, ever since this 
Piece was wrote. 
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also by exposing tfaem to contempt and hatred, 
there would, doubtless, have been numerous 
other sects of philosophies and theories intro- 
duced, of kin to those that, in great variety, f9r- 
merly flourished among the Greeks. And these 
theatrical fables have this in common with dra- 
matic pieces, that the fictitious narrative is 
neater^ more elegant and pleasing, than the true 
history*. 

2. In general, philosophy receives much mat-' 
ter from a few particulars, or else but little from 
many ; so that, in both cashes, it is founded on 
too narrow a basis of experience and natural 
history, and pronounces from too little know- 
ledge f. 

3. (1.) The rational tribe of philosophers hasti- 
ly take up vulgar things from experience, with- 
out finding them to be certain, or carefully ex^ 
amining and weighing them ; and commit all the 
rest of the work to thought, and the discussion 
of the wit t. 

4. (2.) Another kind of philosophers labour, 
with great diligence and accuracy, in a few expe- 
riments, and thence venture to deduce and build 

,<r. . ,. 

* Thug the Cartesian philosophy is more agreeable to 
read than the Newtonian. 

t Commonly in the way of the vnlgar Induction above- 
mentioned, Aph. 17, 

t See more of this hdow, Aph. 63. 
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Dp philosophies; and strangely wrest every 
thing else to these experiments^. 

5. (3.) Lastly, there is a kind of such as mix 
theology, and traditions of faith and worship, 
with their philosophy ; and the vanity of some 
among them has turned aside, to derive the 
sciences fircon spirits and angels f; so that^the 
origin of errors, and false philosophy, is of three 
kinds; viz, 1. sophistical; 2. empirical; and, 
3. superstitious t* 

6. We ,have an eminent example of the first 
kind in Aristotle, who corrupted natural philo- 
sophy with his logic, in forming the world of 
categories or predicaments, passing over the bu- 
siness of rarifaction and condensation, with the 

jejune distinction of act and power, asserting but 
one proper motion to all bodies, and imposing 
numerous other fictions, at his own pleasure^ 
upon the nature of things, being all along more 
solicitous how men might defend themselves by 
answers, and advance something that should be 
positive in words, than to come at the inward 
truth of nature II . This wilj appear to the fall, 



* See below, Aph. 64. 

t Thus, in particular, chemistry and natural magic, have 
been thought derived from angels and spirits. 

X See below, A'^h. 65. 

II As our education in Europe is chiefly Aristotelian, we 
should have a strict watch upon ourselves in all philosophi- 
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by comparing the philosophy of Aristotle with 
the other philosophies, that were celebrated 
among the Greeks. For the Homoiomera of 
Anaxagoras, the Atoms of Leucippus and Demo- ' 
critusy the Heaven and Earth of Parmenides, the 
Enmity and Amity of Empedocles, the Resolu- 
tion of Bodies into the neutral Nature of Fire, 
with their return to density, according to Hera- 
clitus, all savour somewhat of natural philoso- 
phy and experience ; whereas both the physics, 
and metaphysics, of Aristotle, speak little more 
^an logical terms. It is true, his Books of 
Animals, Problems, and other pieces, make fre- 
quent use of experiments ; but then he had first 
pronounced without their assistance, and did not 
duly consult experience in forming his decrees 
and Axioms ; but afler he had passed judgment, 
according to his own humour, he winds experi- 
ence round, and leads her captive to his opi- 
nions. And, upon this account, he is more cul- 
pable than his modern followers, the scholastic 
philosophers, who meddled not with experience 
at all 

cal enquiries, Tvritiogs, and discourses, that we are not led 
away with Aristotelian notions. It should seem as if all our 
^ common reasoning was infected with Aristotelian prejudices, 
■o as to be affectedly logical and captious, rather than just 
and philosophical or formed upon the true nature of things. 
See hereafter^ ApK 77. 
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64. But the empirical philosophy produces opi- 
nions more deformed and monstrous than either 
the sophistical or the rational, as not being 
founded in the light of vulgar notions, (which, 
though slender and superficial, is yet in some 
sort universal) but rests in the narrow confines 
and obscurity of a few experiments. Whence 
such a philosophy appears probable, and in a 
manner certain, to the men who daily converse 
with these experiments, and thereby deprave 
their imagination *, whilst to all others it seems 
inci^edible and vain. We have a notable exam- 
ample hereof in the chemists, and their doctrines, 
though the like, at this time, perhaps, is not to 
be found, unless in Gilbert's philosophy. Yet 
the caution, with regard to these philosophies, 
should by no means be passed over, because we 
foresee, and venture to foretel, that if mankind, 
being admonished by us, shall at length, in ear- 



• That is, give it a bent some one particular way, as we 
see in those who have long applied themselves to a certain 
trade, the discovery of the longitude, the making of gold, 
the writing a certain book, or the prosecuting any one set 
of experiments ; for thus, without a prudent change and in* 
termixture of studies and employments, the mind will be 
waiped, and strangely draw foreign things to some consent 
with those under consideration, or else neglect and over- 
look whatever does not immediately regard the present 
view. 
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nest, betake themselves to experience, and lay 
aside sophistical doctrines ; even then, through 
an over eager and precipitant hurry of the un- 
derstanding, and the desire it has of bounding or 
flying to generals, and first principles, there will 
be great danger from these narrow philosophies *^ 
which is an evil we ought to remedy f. 

6,5. But the corruption of philosophy, from the 
admixture of superstition and theology, is much 
more extensive and pernicious, either to whole 
bodies of philosophy, or their parts ; for the un* 
derstanding is as subject to the impressions of 
fancy, as to the impressions of vulgar i^otions. 
Tlie disputations, or sophistical philosophies, 
may indeed entrap the understanding, but the su- 
perstitious, tumid, and, as it were, poetical kind^ 
flatters and courts it more ; for men have a cer- 
tain pride of the understanding, as >vell as of the 
will, especially men of an elevated genius J. 

We meet with an example of this kind 
among the Greeks, and principally in Pythagor 



• Thus, though there is always some one reigning ot ge- 
neral philosophy, yet almost every enquirer into nature has 
a particular lesser system formed upon his own experience. 
This appears remarkably in the Members of the Royal Aca- 
demy of Sciences at Paris, &c. 

t Regard is had thereto through the whole course of the 
Work. 

t See below, Aph, 71, 



ras, though joined with a gross and burthensome 
superstition* ; but a more dangerous and sub- 
tile one in Plato, and his school f. The same 
kind of mischief likewise happens in the parts of 
the other philosophies ; as, by introducing ab- 
stract forms, final causes, and first causes^ com- 
monly omitting those that are intermediate. 
And in this case the utmost caution should be 
used, for nothing is more pernicious than to ca- 
nonize errors ; and to venerate vanities, should 
be accounted the pest of the understanding. 
Yet some of the modems have so far indulged 
this strange levity, as to endeavour the founding 
of natural philosophy upon the first chapter of 
Genesis t, the book of Job, and other parts of 
sacred writ, thus seeking the dead among the ^ 
living. And this vanity is so much the rather to 
be restrained and suppressed, as from the wild 
mixture of divine things with human, arise not 
only phantastical philosophies, but heretical re- 
ligions||. It is, therefore, of great importance, 
with a sober mind, to give to faith no more tlian 
the things that are faith's. And Uius much for 



• See hereafter, Aph. 105. 

t See below, Aph. 75, 76, 77, 96, 105. 

X See Dr. KeiPs Philosophical Examination of certftin 
Theories of the Earth. 

II This caution appears to have been too little observed 
by the modem philosophers. 
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die bad authorities of philosophies, which are 
founded, 1. in vulgar notions; 2. scantiness of 
experiments ; and, 3. in superstition"^. 

66. We proceed next to the corrupt matter of 
contemplation t, especially in natural philoso- 
phy. The understanding is perverted by the 
aight of things performed in the mechanic arts, 
which generally alter the bodies by composition 
4>T separation I ; whence men are apt to imagine 
that something of the like kind happens in all 
-natural bodies ; and from this notion, the fig- 
ment of the elements, and their uniting to com- 
.pose all natural bodies, had its rise. Again, 
when men contemplate nature in her freedom, 
theyfmeet with different species, or appearances, 
of things, as animals, vegetables, minerals, and 
hence readily imagine there are in nature certain 
primary forms, or diflferences, which she endea- 
.vours to disclose or educe ; whilst the other va- 
.rieties proceed from soipe impediments and de- 
.viations of nature in her work, or froin the strug- 
gle of different species, or bodies^ together, and 



* As is sheTvn in the preceding Aphorisms, 63, 64, 65. 

t Viz. Where erroneous notions are formed of things ; 
snd applied, by the omental powers, in the building up of 
philosophyt 

t And hence mechanics and chemises are frequently de- 
ceivedi wh?n they suppose that nature separates and> joins 
bodies, aftet the maqner that men joio aqd separate them. 
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the transplantation of ote into another*. The 
former imagination produced the notion of pri- 
mary, or elementary qualities^ and the latter that 
of occult quahties, or specific virtues; both 
which are owing to the empty abridging of con- 
templations, wherein the mind resting, is kept 
from more solid knowledge. But physicians 
operate better by means of the secondary quali- 
ties, and virtues of things, such a3 those of at- 
tracting, repelling, attenuating, discussing, ri- 
pening, 6cc, and might have advanced much far- 
ther, but for that fruitless abridgment by the 
above-mentioned elementary qualities, and spe- 
cific virtues, wherewith they corrupt the others, 
which are justly observed, either by reducing 
them to primary qualities, and their subtile and 
incommensurable mixtures, or by not carrying 
^them on, with continued diligence and observa- 
tion, to third and fourth qualities, but unseason- 
ably breaking off the consideration. Nor are 
these, and the like cjualities, to be enquired after 
only in medicines for the human body, but also 
in the changes of all other natural bodies f. 



• As when monsters are produced. ' 

t If light be required in this subject, Mr. Boyle's En- 
quiry into the Origin of Forms and Qualities, may be ad- 
vantageously consulted. See, in particular^ the Abrid^ 
ment of his yrorki, Vol. I. p. ^1, 272. 



39 

But it 16 much more prejudicial, that th^ 
quiescent prin<:iple«, whereof thiugs consist^ 
should he studied and enquired ipto, and not 
the moving principles thereby they act; the 
^rmer relating to dscourse, but the latter to 
works. For those vulgar differences of motion 
in the conunon natural philosophy, such as ge- 
neration, corruption, augmentation, diminution, 
alteration, removal, &c. are of little significant 
cy, as meatiing no more than that if a body, 
otherwise unmoved, be put out of its place, this 
is removal ; but if the place and appearance re- 
- main the same, and the body be changed in qua- 
lity, this is alteration; and if, from such a 
change, the bulk and quantity of the body do 
not remain the same, this is a motion of aug- 
mentation, or diminution ; but if bodies are so 
far altered as to change both appearance and 
substance, and turn into others, this is genera- 
tion and corruption. But these are mere popu- 
lar notions, that no way enter into nauire, being 
only the measures and periods, and not the spe- 
cies of motion* ; and pointing out only how far, 
and not by what means things have proceeded. 
Nor do they intimate the appetites of bodies f, 

• For the species of motion, see hereafter. Part II. 
Aph, 48. 

t Viz. The dispositions that bpdies have to be affected 
and altered by each other, upon contact, mixture, &c. as 
the loadstone attracts iron^ gold attracts qoickulver, &c. 
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ot the operations of their parts, but only ^en 
the motion exhibits a thing to the sense, in a 
gross manner, different from what it was ; men 
there begin their distinction. Nay, when tBey 
would intimate any things as to the causes of 
motions, and raise a division from them, they 
idly introduce a jejune' distinction betwixt na- 
tural and violent motion, this itself being but a 
mere vulgar conceit ; for all violent motion is 
truly natural, the external efficient only settii^ 
nature otherwise at work than she was before*. 
On the other hand, if any one should ob- 
serve that bodies have an appetite to touch each 
other, so as to prevent a vacuity or separation 
in the union of nature, or that bodies have an 
appetite of contracting themselves within their 
own natural dimensions, out of which, whei) 
they are either stretched or squeezed, they im- 
mediately endeavour to restore themselves, and 
recover their former state, or that bodies have 
an appetite of coming together to the masses of 
matter similar to them; that is, the mass of 
dense bodies towards the globe of the earth : 
These, and all such, are true physical kinds of 
motion. But the former are merely logical and 
scholastic, as will manifestly appear, by com- 
paring tlie two together. 

* This is farther illustrated in the Second Fart of the pre- 
sent Work. 
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Nor IS it a less misfortune, that men, in 
t^ieir philosophies and contemplations, bestow 
their time in discovering and treating the ulti- 
mate principles, or last resorts of nature ; where- 
as ail utility, and power of acting, lies in the mid- 
way*. But, generally, men cease not to ab- 
stract nature, till they arrive at potential and 
uninformed matter, or till they have divided her 
so far that they come to atoms, which thing;3, 
though ever so real, make but little to the advan- 
tage of mankind f. 

67* The understanding also is to be guarded 
against the excesses of philosophies, as to the 
yielding or witliholding of assent ; because such 
kind of excesses seem to fix, and in a manner 
perpetuate idols, as not allowing any opportu- 
nity for their removal. 

These excesses are of two kinds: the one 
belonging to such as pronounce hastily, and 
make the sciences positive and magisterial ; the 
other to those who have introduced scepticism, 
and a vague indeterminate method of enquiry. 
Th|B former of these depresses, and the latter 
enervates the understanding. The pliilosophy 
of Aristotle, (when, after the Turkish manner, it 
had slain its brother rivals to the throne) pro- 



* This is already explained under Aph* 48, 5 1, 57. 
t Sec above, Aph, 19, 20, «1, 22. 
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nounced upon every thing, suborning questions 
B/t pleasure, and dispatching, them agiun, to shew 
that all was now certain and decided. And this 
method has also prevailed, and is in use, among 
tibe Aristotelian successors of philosophy *. 

But the school of Plato introduced scepti- 
cism, at first in the way of jest and irony, to oppose 
the ancient sophists, Protagoras, Hippiasf, and 
the rest, who feared nothing so much as the ap- 
pearing to doubt of any thing. But the new 
academy dogmatized upon scepticism, and pro- 
fessed it. And though this was a fairer proce- 
dure than by pronouncing licentiously, (for they 
declared they meant not to confound enquiry, 
as Pyrrho and his followers did, but held what 
they pursued as probable, though not what they 
professed as true) yet, when once the mind de- 
spairs of finding truth, all things languish ; 
whence men rather turn aside to philology, 
agreeable convefrsation, discourse, and roving, 
than confine themselves to the severity of en^ 
quiry. But the point we constantly have before 
us, is not to lessen the authority of the sense and 
intellect, and expose their imperfections, but to 
afford them all the helps we can. . 

68. And thus much for the several sorts of 
Idols, which are all of them to be solemnly and 

• See hereafter, Aph. 71, 72. t See below, Aph. 71. 
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forever re&oimcedy that the understandmg nu^ 
be thoroughly purged and cleared ; for the king* 
dom of man, which is* founded in the sciencesi 
^ati scarce be entered otherwise than the king*^ 
dom of God ; that is, in the condition of littte 
children*. 

69. Corrupt demonstrations serve as the 
guards and defenders of the Idols of the mind^ 
logical demonstrations being generally such as 
subject and enslave the world to the thoughts of 
Boen, and thoughts to words f : whereas genuine 
demonstrations are, potentially, sciences and 
philosophies themselves t. For such as are the 
. demonstrations, or according as they were con- 
ducted well or ill, such are the doctrines and 
speculations that follow upon them. These de- 
monstrations we at present use in the whole pro- 
cess that leads from sense and things, to Axioms 



* Vis. By discharging ^U the false, complex ideas, and 
unjast notions, enforced or embibed through edacation, 
castoni, prejudice, particular studies, or any of the causes 
above-mentioned. 

t It must here be remembered, ^hat was said above, that 
Syllogisms consist of propositions, propositions of words, &c* 
See Apk. 11, 13, 13. and again, »4, 47. 

t See Aph. 32. Demonstrations are potentially sciences 
and philosophies ; because, as the demonstrations are just 
or false, so will the doctrines that foUow from them be tru« 
or erroneous. 
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and conclusions, are fallacious and insufficient *» 
This process is of four kinds, and so are its errors* 
1. The impressions of the sense itself are vicious^ 
for the sense both fails and deceives; but its 
fEulures are remedied by substitution, and its fal* 
lacies-by rectification f. 2. Notions are ill 
formed from the impressions of the senses, and 
prove indeterminate and confused, but ought to 
be clear and well hmited|. 3. Induction is 
faulty, as inferring the principles of the sciences 
by simple enumeration, without duly excluding^ 
resolving, and separating things or natures §. 
4. Lastly, that method of invention and proof 
which first raises the most general principles, 
then apphes the intermediate Axioms thereto, 
and tries them, is the mother of errors, and the 
destruction of all the sciences || . 

70. But experience is by far the best demon- 
stration, provided it dwell in the experiment, for 
the transferring of it to other tilings judged alike, 
is very fallacious, unless done with great exact- 



* See above, Aph, 26, 27, 28, 29. 

t Vix. "By means of saitable instruments and experi- 
ments. Sec Aph. 10, 18, 50. Bat for assisting, rectifying^ 
and verifying the senses, see hereafter. Part 11. Aph. SB, 
39, 40, &c. 

t See Aph. 15, 18, 19, 20, and 40. 

§ See Aph. 14, 18, 19, 20, 21, 22. 

II See above, Aph. 19, &c. 
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ness and regularity. But the present method of 
experimenting is blind and stupid*; and there- 
fore, whilst men wander, and hold no certain 
course, but take advice only as things occur ; 
they are hurried round to abundance of particu- 
lars, without advancing forward. And some- 
times they are pleased, sometimes disconcerted ; 
but always find matter of farther enquiry f. It 
comonly happens, that men make experiments 
slightly, and as in the way .of diversion, some- 
what varying tliose already known ; and if they 
succeed not to their expectation, they grow sick 
of the attempt, and forsake it. O r, if they apply in 
earnest to experiments, they commonly bestow 
all their labour upon some one thing, as Gilbert 
upon the loadstone, and the alchemists upon 
gold. But Uiis procedure is as unskilful as it is 
fruitless : For no man can advantageously disco- 
ver the nature of any thing in that thing itself ; 
but the enquiry must be extended to matters 
that are more common J. 

♦ Not led by any light of knowledge, or Axioms; but 
proceeding by conjecture, and at random. 

t The remedy for all this is proposed in the Second Part 
of the Work. 

% Thus, in the enquiry after the means of prolonging life 
in man, the Author first enquires into the ways of rendering 
simpler bodies durable^ and endeavours to find out the re- 
quisites for that purpote ; then transfers so much as is suit- 
able of the discovery, to the human body. 
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Again, if men do prosecute any science 
or doctrine, in the way of experiment, yet they 
generally go off to practice hastily and unpre- 
pared ; and this not so much for the use and be- 
nefit of the practice itself, as to receive a kind of 
security in some new work, that they shall not 
fruitlessly employ themselves in others ; as also, 
that, from a manifestation of their success, they 
may procure a better opinion of themselves, as 
to what they have in hand. And thus, like Ata- 
lanta, stooping to take up the golden fruit, they 
interrupt the course, and lose the victory. But, 
in the true course of experience, and applying it 
to new works, we should follow the example of 
the divine wisdom and order. For as God, in 
the first day of jcreation, made nothing but light, 
allowing one whole day to that work, without 
creating any material thing therein, so causes 
and true Axioms are first to be drawn out from 
all kinds of experience, and the experiments of 
light, and not of profit, to be investigated. For 
Axioms, duly discovered and established, will 
afibrd plentiful harvest of practice, and draw 
after them whole sheaves of works*. 

• It is eitremely difficult to convince the mind of this ; 
at leasts so far as to make men act upon it. For philoso- 
phers do not seem greatly employed in discovering these 
causes^ and raising these Axioms^ upon which a serviceable 
philosophy is to be .founded. 
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At present, we have only spoke of vul- 
gar experience, as a false demonstratipn ; but 
shall hereafter consider those ways of experi- 
menting, which are no less blocked up and be- 

- set than the ways of judging; But first* we 
must treat of the signs that manifest the present 
philosophy, and the sciences, to be faulty; as 
also the causes of so strange a thing : For these 
are two very useful means of gently and calmly 

V extirpating the idols of tlie mind ; as a know- 
ledge of the signs prepares the assent; and the 
explanation of the causes takes away the mi- 
racle. 



SECTION IV, 



OF THE SIGNS, OR CHARACTERISTICS^ OP FALSI 
PHILOSOPHIES. 

71. THE sciences we possess are almost wholly 
derived from the Greeks : For what the Roman, 
Arabian, and more modem authors have added, 
is not much, or of any great weight ; and also 
built upon the discoveries made by the Greeks. 
But the knowledge of the Greeks was of the pro- 
fessorial and disputatious kind; which is abso- 
lutely unfit for searching after truth. And hence 



M 
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the name of Sophist was, by those who desired 
to pass for philosophers, contemptuously thrown 
upon the old rhetoricians ; as Gorgius, Protago- 
ras, Hippias, Polus, and almost the whole num- 
ber 5 as Plato, Aristotle, Zeno, Epicurhs, The- 
ophrastus, and their successors Crysippus, Car- 
neades, &c. There was only this difference be- 
twixt them, that the former were a wanderings 
mercenary tribe, who went from city to.jcity^ 
making a shew of their wisdom, and asking a 
reward ; whilst the other were more grave and 
generous; who having fixed habitations, opened 
their schools, and taught without fee. Yet both, 
kinds were professorial; they both reduced every 
thing to dispute; and instituted and-defended 
certain sects and heresies of philosophy : so that 
their doctrines, as Dionysius sharply said of Pla- 
to, were only the talk of idle old men, to raw 
young fellows. But the more ancient among 
the Greeks, as Empedocles, Anaxagoras, Leu- 
cippus, Democritus, Parmenides, Heraclitus, 
Xenophanes, Philolaus, &c. opened no schools 
that we hear of; (for we omit Pythagoras^ as su- 
perstitious * ;) but applied tliemselves to the dis- 
covery of truth with greater severity and simpli- 

* Id another place> the aathor observes of Pytbagoiyas, 
that his doctrine and discoveries principally regarded the 
founding of a certain religious order, rather than the open- 
ing any school of philosophy : as may appear from the event: 
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tcity; or witb less affectation and show. And 
hence, we conceive, they made a greater pro- 
gress * ; only through tract of time their works 
are lost, and superseded by lighter studies; which 
prove more pleasing, and better suited to the 
vulgar capacity and affections : time thus, like 
a river, bringing down to us such things as are 
light and tumid; but sinking those that are 
weighty and solid. Neither were these philoso- 
phers clear of the fault of their nation ; but had 
too strong an ambition and vanity for building 

because his doctrine prevailed more in the Manichean he. 
resy, and the Mahometan superstition, than among philoso- 
phers. 

* The Author, in another place, observes, that we have 
the works of Plato and Aristotle extant; so that we may 
form some tolerable judgment of their philosophies, from, 
the fountains themselves : But as to Pythagoras, Empedocles, 
Heraclitns, Anaxagoras, Democritus, Parmenides, Xeno- 
pfaanes, &c. the case is different; because we have only some 
fragments preserved of them, and receive their opinions at 
second hand, or from certain rumours: so that to discover 
their philosophies, requires greater diligence of enquiry, 
and soundness of judgment, to balance the loss. Upon this 
the Author declares, he had, with the utmost diligence and 
exactness, collected all that related to tlieir opinions, from 
Aristotle's confutations thereof, or as they are cited by Plato 
and Cicero; the collections of Plutarch, the Lives of LaeF- 
tius, the poem of Lucretius, or wherever else he could 
find the least mention of them ; and faithfully examined the 
whole. 
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sects, and acquiring popular &me« But the 
search after truth is to be held desperate^ wheal 
it turns aside to ,such empty things as these. - 
The Egyptian priest judged, or rather prophe* 
sied, well of the Greeks; that they would always 
J>e children; without antiquity of knowledge, or 
knowledge of antiquity: and indeed, they have 
this property of children, that they are ready at 
talk, but unripe for generation; their knowledge 
being verbal, and barren of works. And there- 
fore, the characteristicks of the philosophy in 
use among us, taken from that origin and natioa, 
are false and deceitful*. 



* The philosophies of Plato and Aristotle are the chief 
of those delivered down, in anj tolerable perfection, to us 
from the Gredks. That of Aristotle has been diligently ex- 
plained, and iUostrsted^ hot less pains see'ms taken widi 
the Platonic philosophy. The Author obscrres, that Ari- 
stotle's philosophy is founded in vulgar notions; and the 
useless comparing of them together; so as to shew where 
they clash, and how they may be reconciled; whilst nothing 
solid can be expected from the man, who made the system 
of the world a logical thing; and corrupted all his natural 
philosoi^y "^^ logical terms and notions. As for Phrto^ 
the Author esteems him a man of a more sublime genius; 
who attempted even the discovery of forms; and used Ibe 
form of Induction, not only in principles, but in every 
thing; though after a fruitless manner; as always catching 
at, and receiving, vulgar Inductions, and abstract Forms : 
so ttiat whoever attentively considers his writings and man- 
ner, will iSnd he was not very solicitous about natural philo- 
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• 72. Nor are the signs taken frotaoi the time and 
age of the Grecian philosophy^ much better 

* than those taken from the nature of the people 
For that age had but a very slender knowledge, 
both of times, and the habitable world : which is 
a great defect, especially with such as place all 

. tilings in experience. For they had not the his- 
tory of a thousand years, .that deserved the 
name of a history; but only fables, and rumors 
of antiquity. And for the different countries of 
the world, they knew but a very small part there- 
of; as c^ng all the more northern people 
Scythians; and all the western Celtae, indiscri- 
minately. They had no knowledge in Africa, be- 
yond the nearest part of Ethiopia; nor in Asia, 
beyond the Ganges: and for the new world, they 
never heard of it; nor had any certain tradi- 
tion about it. Nay, they pronounced many 
climates and zones uninhabitable ; where infinite 
people are found. And for the travels of Demo- 
critus, Plato, Pythagoras, &c. though celebratr 
ed as something considerable, they were but 
abort ; and almost within their own walls, com- 

lopby; only so far as might serve to keep up the name and 
reputation of a philosopher; and enable him to grace, or 
add a certain majesty, or dignity, to his civil and moral 
doctrines; ^whilst, at the same time, he corrnpted nature as 
much by his theology, as Aristotle did by his logic; and ap- 
proached as near to a poet> as Aristode did to a sophist. 
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pared with the voyages of our times, into nu- 
merous parts of the new world, and the extremi- 
ties of the old : whence we are supplied with a 
vast stock of experiments. And therefore, i( 
signs are to be taken of philosophies, in the as-* 
trological manner, from the times of their gene- 
ration and nativity; no great good is thence 
promised of the ancient. 

73. But of all the signs of philosophies, none ' 
are more certain and noble, than those taken 
from their fruits : for fruits, and the discoveries 
of works, are as the vouchers and securities for 
the truth of philosophies. But from the philo- 
sophies of the Greeks, and their descents 
through particular sciences, now for the space 
of so many years, scarce a single experiment 
can be produced, tending to accommodate or 
improve the state of man, that may be justly at- 
tributed to the speculations and doctrines of their 
philosophy. And thus much is ingenuously and 
prudently allowed by Celsus, that experiments in. 
medicine were first made, and that men after- 
wards philosophized upon them, to find out and 
assign their causes; but did not, contrariwise, 
discover and' deduce experiments from philoso- 
phy, and the knowledge of causes. Whence it 
was no wonder the Egyptians, who bestowed di- 
vinity and consecration upon the inventors of 
things, had more images of brutes, than of men : 
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for brutes, by their natural instinct, have made 
many discoveries ; whilst men, with their dis- 
courses and rational conclusion, have made few 
or none. 

Tis true, the industry, of the Chemists has 
produced some; though rather accidentally, 
and without design ; or by varying experiments, 
as mechanics do ; and not by the rules of art, 
or firom theory : for the theory which they have 
imagined is rather hurtful than advantageous. 
So likewise the natural magicians have discover- 
ed a few light things, lliat approach to impos- 
ture ; and therefore, as ^tis a caution in religion, 
that faith be manifested by works ; an admirable 
rule may be hence derived into philosophy, viz. 
that it be judged by its fruit ; and held as vain, 
if it prove barren : and this the more, if instead 
of grapes and olives, it produces the thistles and 
thorns of disputes and altercations. 

74. Signs are also to be taken from the progress 
and increase of philosophies, and the sciences: 
^r things planted in iiature will grow, and en-f 
large ; but things founded in opinion will differ, I 
and not t h riv e. And therefore, if the ancient I 
doctrines had not been like plants plucked up 
and severed from their roots, but still adhered 
to the woinb of nature, and were fed by her ; 
that could not have happened, which we see has 
happened, for these two thousand years: the 
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sciences ttill remaining where they were ; and 
almost in the same condition^ without any con* 
siderable improvement: nay, they rather flou- 
rished most in their original authors, and after- 
wards declined. On the contrary, the mecha- 
nic arts^ which are founded in nature, and the 
light of experience, and remaining pregnant, as 
it were, with spirit, so long as they continue to 
please ; are ever upon their increase and growth; 
being first rude, then fashioned, and, lastly 
polished, and perpetually improved. 

75. There is another sign to be taken from Hie 
confession of the authors themselves, now fol- 
lowed by mankind : though this is rather a testi- 
mony, of the strongest kind, than strictly a 
sign* For though these Authors pronounce up- 
on things with so much confidence ; yet at inter- 
vals, when they come tp themselves again, they 
fall upon complainii^ of the subtilty of nature, 
the obscurity of things, and the insufficiency of 
the human nature. And if this were done in 
simplicity, it might deter the fearful from farther 
enquiry ; and stir up others of a brisker and 
more daring genius, to a farther prosecution: 
But not content to acknowledge only for them- 
selves ; they place beyond the bounds of possi- 
bility, every thing that was either unknown, or 
untried by them or their masters; and thus 
haughtily and invidiously pronounce things ink» 
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possible to art ; and bend the weakness of their 
own discoveries, to calumniate nature, and pro-* 
pagdte despair. Hence proceeded the new school 
of the Academics, which made profession of 
Bceprticism, and condemned mankind to eternal 
darkness * : hence the opinion^ that physical 
forms, or the real differences of things, were im- 
possible, or beyond the power of man to dis« 
cover: hence those notions as to operations, that 
the heat of the sun is a thing absolutely different 
from the heat of fire; lest men should think they 
might produce by fire, some things like the pro- 
ductions of nature. And hence proceeds the no« 
tion, that composition only was the work of man, 
and mixture the work of nature ; to keep men 
from expecting any artificial Generation, of 
transformation of natural bodies f! And thus 
men are easily persuaded, by this fitlse colour^ 
not to nsk their fortunes, and their labours, in 
things not only condemned, but already given 
lip to despair t. 



• See above, Aph. 67. 

f The Aathor has a great regard to the abolishing of these 
faJse imaginations. See the second part of the present work. 

t This seems to be a grand obstruction to the improve- 
nentof philosophy and arts; and extremely difficult to re- 
move ; as having not only mens natural indolence to strug- 
gle with ', but also their artificial and learned despondebcy ; 
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76. We must not omit that other sign ; viz. the 
great disagreement among the ancient philoso- 
phers, and the diflferences of their schools ; which 
sufficiently shews, that their way from sense to- 
the understanding was not well guarded ; whilst 
one and the same subject of philosophy, the na- 
ture of things, was rent and split into so many,' 
and such wild errors. And although, at present,' 
the dissentions and disagreements of opinions, 
as to first principles, and entire philosophies, 
are in a manner extinct * ; yet such innumerable 
questions and controversies still remain among 
us, as make it plainly appear, that there is no- 
thing fixed and stable, either in our present phi- 
losophies, or the manner of our demonstrationsf . 



m which sober and intelligent persons generally think they 
shew their judgment. And hence new improvements in 
mechanics, medicine, &c. meet with a sIoik. reception, by 
those esteemed for sobriety andjudgmept. And though this 
slowness may often be well placed ; yet, in general, it ap- 
ipears to proceed from a want of knowing the powers of 
man and nature : or from an inveterate prejudice against 
the possibility? of doing things not done, or not believed to 
have been done before. The following fifth and sixth sec- 
tions are directly levelled at reforming this error. 
' • As chiefly agreeing in the Peripatetic doctrine.. 

t The uncertainty of the common demonstrations might 
give occasion to the introducing of mathematical ones into 
physics; and these being the most certain, if they could be 
universally applied; men would then differ in philosophy as 
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77. Men have an opinion of a general con- 
sent in the philosophy of Aristotle ; as if, after 
that was once published, the more ancient phi- 
losophies ceased, and grew into disuse ; and that 
nothing better was discovered in the succeeding 
ages; this being so well founded, as to draw 
both former and latter times into it : But the 
whole is a fallacy. For (1.) the works of the 
more ancient philosophers were in being to the 
times of Cicero, and the following ages ; till the 
inundation of the barbarians upon the Roman 
empire ; when the philosophies of Aristotle and 
Plato were saved from the general shipwreck of 
human le^uning ; as light planks, supported by 
the waves of time. And (2.) that alone can be 
justly called consent, which consists in a free- 
dom of judgment agreeing in the same thing, 
after due examination : but far the greater num- 
ber of those who consent in Aristotle's Philoso- 
phy, are enslaved to it by the prejudice and au- 
thority of others ; so that it is rather an obse- 
quiousness than a consent. But though it were 
a free and general consent ; yet consent ought 
to be so far from passing for any real authority, 

little as they do now in mathematics : but it may desenre a 
serious consideration, whether mathems^tical demonstrations, 
applied to matter, are suited to the purpose; or do not>lilce 
the comn\on syllogism, let nature slip through; and leave 
the demonstration an empty thing. 
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as to give a violent suspicion of the contrary: 
for of all characteristicks, that is the worst which 
men take from consent, in matters of the un- 
derstanding; except such as concern religion 
and politics, which properly go by voices. For 
nothing can please the many^ but what strikes 
the imagin&tion ; or binds the understanding with 
the cords of vulgar notions*. So that the 
thought of Phocionf, may be justly transferred 
from morals to intellectuals ; for men ought di- 
rectjy to examine themselves, wherein they ha^e 
erred, or done amiss ; when the multitude con-< 
sents, and applauds them. This sign, therefore, 
of general consent, is one of the most unfavour- 
able that a philosophy can have}. And thus 
much for the false characteristicks of the philo- 
sophies and the sciences, in use ; whether taken 
(1.) from their origins ; (2.) their fruits; (3.) 



* This aphorism requires a strict attention ; and unless the 
mind be thoroughly convinced of the truth and certainty 
thereof, the reader will, on many occasions, be apt to con- 
ceive, that in what follows, the Author is delivering a kind 
of laborious, learned dream, instead of a solid useful work. 

t Fhocion being once highly applauded by the multi- 
tude, turned round to his friends, and asked what absurdity 
he had committed. 

t Becau8e> ifthe consent be general, the vulgar also must 
be admitted judges; and we all know what judges they are, 
and what the things must be that please the multitude. 
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their progress; (4.) the confessions of ibeir 
own authors: or (5.) from eonsent*. . 



SECTION V. 



Of THS CAUSES OF BBROBS IV PHILOSOPHIX*. 

78. WE next proceed to the numerous and pre- 
valent causes of errors, and their continuance 
through so many ages ; that men may no longer 
wonder, how the things we advance have hither- 
to been hid from them; and this alone remain 
the surprize, how they should now come into 
any one's mind : which, however, in our judg- 
ment, is owing to a felicity ; and not to any ex- 
cellence of talent; so as rather lo appear the 
product of time, thaji the product of genius f- 

• See Apk. 71—77. 

t In reading the Author's works^ this seems to be the ge- 
neral stumbling-stone : How should he be able to do more than 
Plato, Aristotle, and all the ancients put together ? Shall he 
only be in t/»e right, and every body else in the wrong ? Such 
a conceit of a man's own ability is monstrous shocHftg, and 
intolerable. This is reasoning b^' anticipation ; or in the 
eommon way of men. But when the fury is over; the 
question to be calmly considered is. What' has he done f But 
to conquer prejudice, and bring the mind better prepared 
" to consider of this question, the Author here endeavours'to 
aeoonnt for the strangeness of the thing; and to pacify and 
reconcile the mind, before he informs it. 
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- And (1.) so many ages, if justly consider- 
ed, shrink to a small compass ; for of twenty- 
five centuries, wherein the memory and learning 
of mankind have been exercised, scarce six can 
be culled out as fertile in sciences, or suitable to 
their improvement : for times, as well as coun- 
tries, have their wastes and dqs^rts. There can 
be properly reckoned but three periods and re- 
volutions of learning ; one among the Greeks, 
another among tl>e Romans, and the third among^ 
ourselves, or thie western nations of Europe ;. 
to each whereof scarce two centuries can be 
fairly attributed. The middle ages of the world 
were unhappy, as to any plentiful harvest of the 
sciences. Nor need we mention any thing either 
of the Arabians, or the school-men; who, in 
the intermediate times, rather ground down the 
sciences by numerous treatises, than added to 
their weight*. And therefore, the jfirst cause of 
so little progress in knowledge, is, properly, a 
scantiness of times well suited for it. 

79' (2-) A second cause, of very great mo- 
ment, is, that through all those ages, wherein 
men of genius and learning principally, or even 
moderately, flourished ; the smallest part of hu- 
man industry has been spent upon natural philo- 



* As repeating the same matter over aod over again ; and 
new modelling and dividing it, without making any co&si^. 
derable addition thereto. 
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V^phy ; though this ought to be esteemed as the 
great mother of the sciences * : for all the rest, 
if torn from this root, may perhaps be polished, 
and formed for use ; but can receive little in- 
crease, And, 'tis manifest, after the Christian 
rehgion was received, and ' gained ground, that 
much the greater part of the fine geniuses bent 
tliemselves to theology ; whereto both the no- 
blest rewards were annexed, and all kinds of as- 
sistance liberally afforded. And this study chief- 
ly employed the third period of time f amongst 
the Western Europeans ; the more, as learning 
then began to flourish, and controversies about 
religion to arise. But, in the preceding age, 
.during the second period, the principal study 
and labour of the philosophers, among the Ro- 
mans, were bestowed upon morality ; which, to 
the heathens, was instead of theology. Besides, 
the greatest geniuses of those times chiefly appli- 
ed themselves to politics ; the large extent of the 
Roman empire requiring large assistance. But 
that time wherein Natural philosophy seemed 

• Natural philosophy^ that is, a knowledge of nature, 
appears to be the great mother of the sciences; because 
neither the arts of speech, logic, medicine, civil policy, 
morality, religion, &c. can be advantageously exercised, 
improved, understood, or instituted without it : and all the 
Ddechanical arts depend upon it. 

t See Aph, 78. 
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principally to flourish among the Greeks, was of 
short duration ; and, in the . still earlier Ages, 
the seven wise men, as they were called, all ex* 
cept Thales, applied themselves to moral philo- 
sophy, and politics; and when Socrates after- 
wards brought down philosophy from the heavens 
to earth, the study of morality prevailed still 
more ; and turned the minds of men from na- 
tural philosophy. 

Nay, that very period of time, wherein 
natural enquiries most prevailed, was corrupted, 
and rendered useless by cavils ; and the osten- 
tation of new opinions. And therefore, as 
through these three periods, natural philosophy 
was either greatly neglected, or greatly obstruct- 
- ed ; 'tis no wonder if mankind made little pro- 
gress in it, whilst their minds were wholly bent 
another way*. 

80. Add to this, that natural pl»flosophy scarce 
ever found one, among those who studied it, 
that gave himself wholly up thereto; especially 
in these latter times; unless we should here and 
there except a monk in his cell, or a studious 
gentleman at his country seat: whence this phi- 
losophy has always been but as a passage, and in- 
troduction, to other things. And thus the great 

* Let care be taken to verify or falsify this account irom • 
history as much as possible; wherevet it may be required. 
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mother of the sdences is, with surprizing indig- 
nity, degraded to the office of a handmaid; ad* 
ministring to the occasions of medicine or 
mathematics, andv tending the unripe capacities 
of youth; or giving them their first tincture^ for 
the more commodious and successfbl attainment 
of other kinds of learning. 

But let none expect any great promotion 
of the sciences, especially in their effective part, 
unless natural philosophy be drawn out to par* 
ticular sciences ; and again, unless these parti- 
cular sciences be brought back to natural philo- 
sophy. From this defect it is, that astronomy, 
optics, music, many mechanic arts, medicine 
itself; and, what seems stranger, even moral 
and civil philosophy, and logics, rise but little 
above their foundations, and only skim over the 
surfaces and varieties of things; viz. because, 
after these particular sciences are divided eff, 
and formed, they are no longer nourished by 
natural philosophy ; which might g^ve them new 
strength and increase : as from the causes and 
genuine consideration of motions, light, sounds, 
the texture and structure of bodies, the affec- 
tions, and intellectual apprehensions. And, 
therefore, no wonder if the sciences tlirive not, 
whilst they are separated from their roots*. 

* This coincides with Aph, 79. 
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81. Another great reason of the slow progress 
of the sciences/ is this; that it jg impossible to 
proceed well in a course, where the end is not 
rightly fixed and defined . Now the true and ge- 
nuine end of the sciences, is no other than to en- 
rich human life with new inventions, and new 
powers; but much the greater number of the 
sciences produce nothing in this kind; being 
mere hirelings, and professorial : unless some- 
times, by accident, an ingenious artificer, through 
desire of glory, endeavours after some new in- 
vention ; which he generally pursues to his own 
loss; whilst the bulk of mankind are so far from 
proposing to enlarge the mass of arts and sci- 
ences, that they only take from the present col- 
lection, or covet so much as they can convert to 
the use of their profession ; their own advantage, 
reputation, or some such narrow and inferior 
purpose *. But if any one of the number does 
ingenuously affect a science for its own sake; 
yet he will be found to pursue a variety of 
thoughts and doctrines, rather than a severe and 
rigid enquiry after the truth . Or if any exact 
enquirer should turn u|) ; yet even he wiH pro- 
pose to himself such a measure of truth, as may 
satisfy his own mind, in assigning the causes of 
things already known ; and not that which may 

* Does not this remain tbe general case still? 
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procure fresh pledges and earnests of works, and 
new light of axioms*. Therefore, since the 
end of the sciences has not hitherto heen well 
fixed, and defined, by any one; we need not 
wonder if men have erred and wandered in the 
things subservient to the proper end. 

82. Again ; if this end had been rightly pro- 
posed; yet men have chose a very wrong and 
impassable way to proceed in. And it may 
strike any one with astonishment, who duly 
considers it, that no mortal should hitherto have 
taken care to open and prepare a way for the 
human understanding, from sgnse, and> r welli 
con ducted e xperience; but that all things should) 
be left, either to the darkness of tradition; the 
giddy agitation, and whirlwind of argument t; 
or else to the uncertain waves of accident, or a 
vague, and uninformed experience. Let any 
one soberly and carefully consider, what that 
way is, which men have accustomed themselves 
to, in the enquiry and discovery of any thing; 
and he will, doubtless, find, that the manner of 
invention most commonly used, is simple and 
unartful;, or no other than this ; viz. when a per* 
son goes upon an enquiry, in the first place 



he/ 



* Let the more eminent of the modern inventors^ and 
philosophers, be examined by this rale, 
t See aboTe, Aph, 10* 
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searches out and peruses what has been said 
upon it by others ^ in the next place, adds his- 
own thoughts thereto; and, lastly, with great 
struggle of the mind, solicits and invokes, as it 
were, his own spirit to deliver him oracles * : 
which is a method entirely destitute of founda- 
tion, and rolls wholly upon opinions. 

Others may chance to call in tlie assist- 
ance of logic ; but this is only a nominal assist- 
ance : for logic does not discover the principles 
and capital axioms upon which arts are built f; 
but such only as seem agreeable thereto : and 
when men are "curious and earnest with it, to 
procure proofs, and discover principles, or first 
axioms, it refers them to faith, or puts them off 
with this trite and common answer, that- every 
artist must be believed in his own art J. 

♦ This is the theoretical philosopher in his study, who 
writes with straggle aiid pains, out of his own invention ; 
iiistea4 of consulting nature and experience, which alone 
afibrd materials worth the recording, 
t See Aph. IS, 14, &c. , 

t This having obtained as an almost general rule, the na- 
tural and mechanical philosophers, even of the present 
time, are obliged to resort to artizans, mechanics, and 
tradesmen, to discover their practices; and learn of the shops 
what works are performed by art and industry : whereas, ' 
if things were in their proper channel; all arts, inventions, 
and works, should flow from natural philosophers; and life 
owe those advantages to them^ which it now receives firom 
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Ther6 remains, therefore, nothing but mere 
experience; which offering itself, is called ac- 
cident ; but when sought, experiment. And 
this kind of experience is but like loose twigs*; 
and a bare feeling about for the right way in the 
dark; whilst it were much more advisable to 
wait for day, or light up a flambeau ; and then 
pursue the road f. On the other hand, the true 
method of experience first procures the light, 
then shews the way, by its means; beginning 
with well regulated and digested experiments, 
(not such as are wild, scattered, and Gambling;) 
and from thehce deriving axioms; ^and, again, 
from these axioms, well established, sets of 
new experiments J. For the divine word itself, 
did not operate upon the mass of things without 
order. . 

xngenioiu and inventive mechanics. The consideration 
hereof seems to have occasioned that noble design of Mr. 
Boyle, to put a sett of ingenious youths apprentices to se- 
veral trades ; in order, by their cotnmnnications, and dis- 
coveries afterwards, to improve the state of natural philo- 
sophy. 

* Viz. according to the common expression, a broom or 
faggot unbound; as having littie use, till reduced, from 
their straggling state, into collections of some form or or- 
der, and fit for certain purposes. 

t In allusion to the light which the Author, in this work 
endeavours to set up. 

I The method in doing ^his, b shown in the second put 
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Men, therefore, may cease to wonder that 
the sciences are no farther advanced; when they 
have entirely missed the way, and quite forsaken 
experience; or else, bewildering themselves 
therein, have coursed about it, as in a labyrinth : 
' for it is a well appointed order, that must lead, 
in a continued path, through the thickets of ex- 
perience, to the open plains of axioms. 

85. This mischief has obtained a surprizing 
spread, from a certain opinion, or rivetted con- 
ceit, no less tumid 'than destructive: as if it 
were a diminution to the mgyesty of the mind to 
be long conversant in experiments, and such 
particulars as are subject to sense, and confined 
to matter; especially as these things are usually 
laborious in the enquiry, ignoble in speculation, 
unpolite in discourse, ungenteel in the practice, 
infinite in number, and of little sublimity : the 
issue of all which is, that tlie true Way has not 
only been forsaken, but also blocked up and 
obstructed ; and experience not only deserted 
and ill conducted, but disdained*. 

84. Again ; the reverence of antiquity, and 
the authority of such as have bore a great re- 

• A|id -surelj?, if natural philosophy has received any 
improvement of late, it is principally owing to the greater 
reputation which experience and practice have gained; and 
the prosecuting, with some tolerable care and order^ the 
business of experimenting, in a variety of subjects. 
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putation for philosophy, and thence the current 
consent, has withheld, and almost chained 
down mankind from advancing the sciences. 
But of consent we have spoken above ♦. 

The opinion which men entertain of an- 
tiquity is a very idle thing; and ahnost incon- 
gruous to the word ; for the old age, and length 
of days of the world, should, in reality, be ac- 
counted antiquity; and ought to be attributed 
to our own times, not to the youth of the world, 
which it enjoyed among the ancients : for that 
age, though, with respect to us, it be ancient 
and greater; yet, with regard to the world, it 
was new and less. And as we justly expect a 
greater knowledge of things, and a riper judg- 
ment, from a man of years, than from a youth, 
on account of tlie greater experience, and the 
greater variety and number of things seen, heard, 
and thought of, by the person in years ; so might 
much greater matters be justly expected from ^ 
the present age, (if it knew but its own strength, 
and would make trial and apply,) than from for- 
mer times ; as this, is the more advanced age of 
the worid ; and now enriched and furnished with 
infinite experiments and observations f. 



*SeeAph.?7, See fdso Aph. 55 - 
t Let US beware therf is no defect in this argument. It is 
to be apprehended that many of the arts known to the an- 
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It must also go for something, that by 
means of the long voyages^ and travels, so fa- 
mous in our times, numerous things have been 
procured, and discovered in nature, for giving 
new light to philosophy : and it would be scan- 
dalous for mankind to have the tracts of the 
material globe, its countries, seas, and the 
heavens themselves, greatly laid open to the 
view of these times; and yet the intellectual 
world remain within tlie narrow confines of the 
inventions of the ancients *. > ■ f 

Tis the greatest weakness to be attribut- 
ing infinite things to authors, whilst we are re- 
fusing'justice to the autlior of authors, and all 
authority ; which is time: for truth is justly 

-' 
cients, are now lost ; particulaxly the ancient balistics> &c. 
And even, if all the knowledge and discoveries of the an- 
cients were continued down to us; some will still question^ 
whether the capacities of men in later times are equal to 
those of former. As to the point of capacity; the Author 
answers, to avoid dispute, that a cripple in the right way 
ma^ beat a racer in the wrong; and as to the knowledge of 
the ancients, he allows it to have been great; and that only 
some of their more superficial and popular philosophien 
have descended to us. See above, Aph. 71 So that we 
can only judge of what we have : though the utmost dili- 
gence should, doubtless, be used to recover all the arts, 
inventions, and philosophies that flourished among the aa- 
cients. 

* So far as we know of them. 
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galled the daughter of time, not of authority. 
Whence it is no wonder, if these joint fascina- 
tions, viz. of authors, of antiquity, and consent, 
should so far bind the faculties of men as to keep 
them, like persons possessed, from conversing 
vith things Uiemselves *. 

85. And not only the admiration of antiqui- 
ty, authority, and consent, has constrained the 
industry of men to acquiesce in things already 
discovered ; but also an admiration of the works 
they have long possessed. For when a man 
views that variety and beautiful apparatus of 
things introduced, and provided by the mechanic 
arts, for human uses ; he is rather inclined to 
admire the opulency of mankind, than enter- 
tain a sense, of their want : not considering that 
the original observations of men, and the opera- 
tions of nature, which proved like the soul and 
first mover of all this variety f, were neither nu- 
merous, nor derived from any great depth of 
knowledge ; and that the rest was owing only to 
the patience of men, and the subtile or regular 
motion of the hand, or instruments. Thus, for 
example, it is certainly a very subtile and ac- 
curate piece of workmanship to make a clock, 

* Observe how the Author endeavours to break the 
cbarm, mentioned in the preface under Aph. 7. 
t Vi%, The observations upon which they were formed. 
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that ^all seem to imitate the revolution of tbe 
heavenly bodies, and the pulsation of the bodies 
of animals, by a regular and successive motion; 
and yet this depends upon but one or two axioms 
of nature*. 

And if any one shall consider that sub- 
tilty shewn in the liberal arts ; or the preparation 
of natural bodies by the mechanic arts, and the 
like; such, for example, as iiie discovery of tiie 
celestial motions ; the notes in music ; 'the let- 
ters of the alphabet, (which to this day are not 
used among the Chinese ;) or, again, in the me- 
chanic arts, the productions of Bacchus and 
Ceres; that is, the preparation of wine, malt 
liquors, bread, pastery, the furniture of the table, 
distillations, £tc. and if, at the same time, he re- 
flect, through what a number of years all these 
(except distillation, which alone is not ancient) 
are arrived to that degree of perfection, where- 
in we now enjoy them; and yet how little of 
observation, or of the axioms of nature, they 
have in them, (as we before instanced in clocks;) 
and how readily, or, as it were, by obvious oc- 
casions, and n^essary considerations, they 
might be discovered ; will easily cease his won- 
der, and rather pity the condition of mankind, 
that for so many ages there should have been so 

t Vis. The law of peadulums, suppose, and elasticity. 
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great a want and barrenness of inventions. Yet 
ail liie discoveries now mentioned *, are more 
ancient than philosophy, and -the intellectual 
arts : so that, to say the truth, when the ration- 
al and dogmatical arts came upon the stage, the . 
invention of useful works went off f. 

If a man turns his eyes from the shops ta 
libraries, he may perhaps be surprized at the 
immense variety of books he finds; but upon 
examining and diligently weigLiing their matters 
and contents, he will be struck with amazement 
on the other side ; and after finding no end of 
repetitions, but that men continually treat and 
speak the same things over and over again, fall 
from his admiration of the variety, into a won- 
der at the want and scantiness of those things, 
which have hitherto detained and possessed the 
minds ofmenj. 

• Except distillation^ which was excepted before. - 
t If tbisj upon a fair and full enquiry, shall appear to be 
the case ; it might afford a strong argument against admit- 
ting the rational and dogmatical arts; or any philosophy, 
but the practical or experimental kind. 

t Hence the Author, in another place, obserres, that 
there is a great agreement betwixt the shops of artificers, and 
the libraries of the learned ; as botl^ make a great shew of 
variety, yet contain nothing but infinite repetitions of a few 
things, or numerous applications of a few principles, dif- 
ferently dressed and modelled, ' according to particular 
faumoars, fashions, and exigencies. 
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And again; if any one should condescend 
to regard such things as are accounted rather 
curious than useful; and take a thorough 
view of the works of the alchemists, or the fol- 
lowers of natural magic; he might perhaps, be 
at a difficulty which he should withhold, his tears, 
or his laughter. For the alchemist goes on with 
an eternal hope ; and where his matters succeed 
not, lays the blame upon his own errors ; and 
accuses himself, as not having sufficiently un- 
derstood either the t^ms of his ^rt, or his au* 
thor: whence he either hearkens out for tradi- 
tions and auricular whispers ; or else fancies he 
made some mistake, as to the exact quantity of 
the ingredients, or nicety of the experiment; 
and thus repeats the operation without end. 
And if, in the mean time, among all the chances 
of experiments, he throws any which appear 
either new or useful ; he feeds his mind with these, 
as so many earnests; boasts and extols them 
above measure ; and. conceives great hopes of 
what is behind. It must, indeed, be allowed 
that tlie alchemists have made many discoveries, 
and obliged mankind with useful inventions ; but 
they are well represented in that fable , of the 
old man, who left an estate to his children, 
(buried somewhere or other, he told them, in 
his vineyard;) which they, therefore, fell to 
dig for, with great diligence; whereby, though 
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they found no gold in substance, yet they re- 
ceived a better vintage for their hibour. 

But such as apply to natural ms^ic, and ex- 
plain every thing by sympathies and antipathies, 
have, by supine and indolent conjectures, plac- 
ed strange virtues and operations in things; and 
if, at any time, they have produced woHls, they 
are rather suited to admiration and strangeness, 
than to fruit and advantage. 

22. And for superstitious magic, if we were 
disposed to speak thereof, it would come first to 
be observed, that there is only one certain and 
determinate kind of subject, in which the curious 
and superstitious arts, through all nations, ages, 
and rehgions, could take place, and have any 
effect, or impose*. But of this we say no more. 
In the mean time, it is no wonder if an imagi- 



* The Author appears to mean that the weak, and credu- 
lous, are this subject. He expresses himself, in another 
place, thus : The magician, when, according to his own un- 
derstanding, he sees some things effected that are beyond the 
power of nature ; and thus supposing her to be once forced 
and subdued; he, adds wings to his imagination; and scarce 
believes the effect to differ according to the degree, of more 
and less; and therefore promises himself that he may obtain 
the greatest things of all ; without considering that they are 
subjects of one peculiar kind, wherein magic and supersti- 
tion baTC had any power and influence, through all nations 
and ages. See the Sylva Syharum under the article Im»- 
ginatidn and Sympathy. 
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nation of great plenty has proved a cause of 
want. 

The admiration of mankind, as to doc- 
trine and arts, which is a simple and almost 
childish thing in itself, h^s been increased by 
the craft and artifice of such as treat and deliver 
the sciences ; who propose them with that state 
and affectation, or so finely fashioned; and 
bring them so dressed upon the stage, as if they 
were perfect in every part ; and so many finish- 
ed things. For to look upon the methods and 
divisions of these teachers, they might seem to 
contain and include every thing that can fall 
within the subject; and though the parts are ill 
filled up, and in reality little more than empty 
carcasses; yet they pass currently among the 
vulgar, as having the form and fulness of com- 
pleat sciences*. 

But the primitive enquirers after truth, 
with greater fidelity, and a happier conduct, 

* This inconvenience is very apt to attend the writing of 
systems, and bodies of sciencies; where the Wtiter having 
the matter before him, seldom considers of any thing more 
than how to give it the best form, and render it most agree- 
able to the reader. This, though It may usually be esteem- 
ed a laudable thing, has yet a peinicious eflFecjt, and doubt- 
less retards the advancement of the sciences : whence it 
should be avoided by philosophers, and severe enquirers 
into truth, as a kind of imposture. See TschirnHaM. Jtf«- 
dicina Metitis in init. 
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used to throw all the knowledge they determined 
to collect, and treasure up for use, into apho- 
risms, or short and loose sentences; not ranged 
into method; without professing or pretending 
to set down the whole of an art*. But,' as the 
case now stands, it is no wonder if men mak6 
no farther progress in those things,' which are 
delivered as if already perfected. 

87. Things of antiquity have also received 
an additional reputation and credit, from the 
vanity and levity of such as offered new ones ; 
especially in the effective and operative part of 
natural philosophy. For certain boasting and 
fantastical persons, partly through credulity, 

• The author thas enforces the present consideration in 
another place. The iirst and most ancient enquirers after 
truths with more sincerity, and better success, threw the 
knowledge they gathered from the contemplation of things, 
and proposed to lay up for service, into aphorisms, or short 
and independent expressions ; which shewing invc^ntions 
naked as they were, and at the same time indicating the 
spaces that remained to be filled with discoyeries ; the^ were 
hence the less deceived, and mens thoughts and minds the 
more excited to judge, and discover. On the contrary, the 
present method is, to place the sciences in such a light, as 
may procure them the most credit,.not excite the judgment; 
and, by a severe authority, to stop inventions in the bud : 
so that the sciences now descend, as in ihf persons of mas- 
ter and scholar, instead of inventor and improver: whence 
no wonder if they are not advanced. 
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and partly through imposture, have amused 
mankind v/ith great promises of the Prolonga* 
lion of Life, the Retardation of old Age, the 
Mitigation of Pain, the Repair of natural De- 
fects, Cures for the Deceptions of the Senses^ 
the way of bending and exciting Affections, the 
. Illumination and Exaltation of the intellectual 
Faculties, the Transmutation of Substances, the 
strengthening and multiplying of Motions at 
Pleasure, the Impressions aud Alterations of the 
Air, the bringing down and procuring of ce- 
lestial Influences, the Devination of future 
Events, the Representation of Things remote^ 
the Revelation of Secrets, &c. The trutli is, 
there seems to be the same difference in the doc- 
trines of philosophy, between these vanities, 
and the real arts ; as there is between the his- 
torical narrations of the exploits of Julius 
Caesar, or Alexander the Great; and the at- 
cliievements of Amadis de Gaul, or Arthur of 
Britain. For those celebrated emperors are 
found, in fact, to have accomplished greater 
things, than the other shadowy heroes are even 
feigned to have done: and yet this, by such 
means as are no way fabulous or monstrous. 
Nor should it detract from the credibility of 
real history, that it has sometimes been injured 
and abused with fables. In the mean tiite, it is 
not strange that a great prejudice should be rais- 
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I 
ed against new proposals, especially those re* 
lating to works, upon account of these impos- 
tors, who have attempted tlie like ; whence the 
excess and disdain of vanity*, have, even 
at present, left no spirit for such great designs f. 

88. But the sciences have been much more 
hurt by pusillanimity, and the slenderness of the 
tasks which men proposed themselves ; and yet> 
to enhance the* mischief, this pusilanimity is not 
without its pride and disdain. 

For first, it is a common excuse with every 
artist, to lay the imperfection of his art, as a re- 
proach, at the door of nature ; ancl what his art 
does not perform, to pronounce, from that art, 
impossible in the nature of things ; and certain- 
ly the art will not be condemned, whilst itself is 
the judge. Nay, the present philosophy contains 
and patronizes some opinions, which, if diligentr 
ly examined, whojly tend to persuade mankind^ 
that nothing great, or very commanding over 
nature, cjan be expected from art, or the human 
powers, (as we instanced above, in the difference 

^ Viz. excess oh one side, and disdain on the other: pr 
on the side both of projectors, and anti-projectors. 

t Ahd under this disadvantage the author lay in his great 
designs, for enriching the kingdom by mineral works ; erect- 
ing his Solomon's College; his enquiries for prolonging life; 
commanding the winds, and the weather; his new logic, 
&c. &c. 
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betwixt solar and culinary fire, composition, 
mixture, &c.*) which, in the result,' is no other 
than maliciously to limit men's faculties ; and 
to invent, and introduce, an artificial despair, 
that shall not onlydisturb and unsettle our hopes 
and expectations, but take away the motives to 
industry, cut its sipews, and disappoint or pre- 
vent all the chances of experience ; whilst the 
artist is oiily solicitous about this, that his art 
should be esteemed perfect, thus endeavouring 
at an exceeding vain and destructive glory, in 
having it believed, that every thing not yet dis- 
covered and understood, is absolutely impossible 
to be found out, or known f. And if any one 
apphes' himself to nature, and endeavours to 
strike out something new, yet he will generally 
propose and fix upon some one invention, with- 
out farther search : For example, the nature of 
the loadstone, the tides, the theory of the hea- 
vens, and the like ; which seem to conceal some 
secret, and have been hitherto unsuccessfully ex- 
plained ; whereas it is, in the highest degree, un* 
skilful to examine the nature of any thing in that 
thing itself. For the same nature which in some 



•SeeJpfc. 75. 

t Some, will confine this to the more illiterate mechanics 
and artisans and others extend it to die liberal -sciences^ me* 
didne, philosophy, &c. 
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things lies hid and concealed, appears open and 
cb^otts in others, so as to excite admiration in 
the one, and to pass unobserved in the other ; 
ihus iAse nature of consistence is not taken no- 
tice of in wood or stone, but slighted under thfe 
term of solidity, without farther enquiry into its 
avoidance of separation, or solution of continui- 
ty ; whilst the same thing appears subtile, and cS 
deqper enquiry, in bubbles of water, which throw 
themselves into tiiin skins, of a curious hemis- 
pherical figure, in order, for the instant, to avoid 
a sohitipn of continuity. 

And, again, those very things which are ac- 
counted secrets, have, in other cases, a common 
and manifest nature, which can never be dis- 
covered whilst the experiments and thoughts of 
men run wholly upon them*. And generally 
those things are esteemed new inventions in me- 
chanical works, that .are no more than better 
ways of finishing, adorning, joining, compound- 
ing, rendering more commodious, enlarging, or 
contracting the bulk of the old ones, and the 
likef. 



• Thus traiumatatioa, though expressly Endeavoured after, 
to little purpose in some cases, yet in others seems to occur 
almost spontaneously. See Sylva Sylvarwh, under the arti- 
cles Alterations and Transmutations. 

t In another place the Author obseryesj that if a mecha- 
nic happens to add some ornament, and a greater lustre, to 
a 
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$o that it is ik> wonder if noble and worthy in- 
" ventions,,suitable to the dignity of numkind, are 
not brought to light, whilst men content and 
please themselves with such slender and childish 
performances, and at the same time imagine that 
they perform great matters by them. 

89. We must not omit, that natural philoso- 
phy has, through all ages, had a troublesome and 
difficult adversary to contend with, viz. supers 
jBtition> and the blind, ftuious zeal of religion. 
For we find among the Greeks, that they who 
first assigned the natural causes of thunder and 
storms, whilst the ears of men remained unac- 
customed to such explanations, were condemn- 
ed for impiety against the gods*. Nor did 
'those meet with much better fate, from some 



any former invention, or combines two or three things that 
before were tteparate, or fits them more commodiously for 
practice, or exhibits the thing either in^ a greater or a less 
bulk, he presently writes himself in tha list <|f inventors ; 
whence men 1. disdain the invention of new arts and works, 
as an idle, fruitless, and suspected endeavour ; or, 2. be- 
lieve that there are noble inventions discovered, but that 
they lie concealed, with the utmost silence and caution, in 
a few hands ; or, 3: take these smaller additions aii(| altera- 
tions of invention for new discoveries. All which tends to 
' turn men's minds aside from the true and laborious method 
of enquiry, and prevents such tasks and discoveries as are 
worthy of mankind. 

* See the Clouds of Aristophanes. 
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eminent fatbefs of tbe Christian cEufch, wh6| 
upon infallible demonstration, which no man in 
his senses would now oppose, asserted the sphe- 
rical figure of the earth, and consequently the 
existence of antipodes. 

And, as matters now stand, it is still more dif- 
ficult and dangerous to discourse upon naturet 
by reason of the summaries and methods of 
the scholastic divines,/ who having imperiously 
reduced theology to order, and fashioned it into 
an art, have, at the same time, blended tgo 
much of the thorny and contentious philosophy 
of Aristotle into the body of religion. 

And to this head belongs, though in a different 
respect, the labours of such as have ventured to 
deduce and confirm the truth of the Christian rer 
ligion, from the principles and authorities of plu-> 
losophers, thus, with great pomp and solemnity, 
celebrating the inter-marriage of faith and sense, 
as a lawful conjunction, and soothing the minds 
of men with a pleasing variety of matter, though 
at the same time rashly and unequally intermix- 
ing things divine and human. But in such med- 
lys of divinity and philosophy, only the things at 
present received in philosophy are comprehend- 
ed, whilst new ones, though better,, are almost 
quite rejected apd excluded. 

Lastly, we find, through the unskilfulness of 
certain divines, that the passage to any philoso- 



phjr, though erer to jtist, is ift a manner blocks 
ed op ; for some w^Jsly suspecty that deq> en- 
quiries into nature will transgress the bounds of 
I •o'briety; and inj udiciously wresting what is said 
I in scripture of those who pry into the divine mys- 
/ (erieSy apply it to the secrets of nature, from 
1 vHbich we are no where forbid. Others, ivith 
I greater cunning, conceive, that if the means re- 
qiain unknown *, all things may be the easier 
maniigeki by the dexterity of the hand, and the 
divining rod, which they imagine highly service* 
^ble to religion ; but this is no other than oifer- 
ing to God the unclean 'sacrifice of a lyef. 
Others dread the example, lest the disturbances 
and changes in philosophy should extend to, 
and terminate in religion. And others, again, 
seem afraid, lest something should be found in 
the enquiry of nature to subvert, or at least un- 
dennine religion, especially among the ignorant. 
These two latter fears appear to us to be deeply 
tinged with low groveling wisdom, as if men, in 
&eir secret thoughts, cherished some doubt and 
distrust about the strength of religion, and th e 
' <K)wer of faith ov er t he senses, and therefore Ap- 
preh^nd danger to it from the search of truth in 



* Vit. If men are kept in ignorance, 
t Tor knowledge can never make ihen irreligious^ or i 
d«peiidc(nt v^poa God. 



^latnral tibuigs ; but whoever rightly coosidert 1%^ 
will find, that natural philosophy is, next aftei 
the word of God, the most certain, cure of super- 
stition, and the best support o£ &ith. Philoso- 
phy, therefpre, is deservedly appointed as the 
true handmaid to religion ; the one manifesting 
^e will, and the other the power of God. For 
it was no error in him who said, Ye err, w4 
hfowing the SQriptureSy and the povxr of God ; 
thus inseparably mii^ihg, and joining together the 
information of his will, and the knowledge of hif 
power. It is, therefore, the lesi^ wonder, that 
natural philosophy has been so little improved, 
when religion, whose power over men's minds is 
exceeding great, has, througl^ the ignorance and 
unwarrantable zeal of some, been made to opr 
pose it. 

90. Again, in the customs and institution^ of 
schools, universities, colleges, and the like. con- 
ventions, destined for the seats of learned nien« 
and the promotion of knowledge, all things are 
found opposite to the advancement of the acih 
ences ; for the readings and exercises are. here so 
mantled, tl^at it cannot easily come into any 
one^s mind to think of things out of the common 
road. Ox if here and there one should venture 
to use a liberty of judging, he can only impose 
the task upon himself, without obtaining assist- 
ance from his fellows ; and if he could dispense 
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wtthtliisy he wHl still find luriiidiiaCiy and reso- 
lution a great hindnuoe to die raising of his for- 
tune. For the studies of men in such places are 
confined, and pinned down to the wiitingB of cer- 
tain authors ; ^m which, if any man happens 
ip difier, he is presently reprehended as a dis- 
turber and innovator. But there is surdy a 
great difference between arts and civil alhurs ; 
for the danger is not the same from new li^t, as 
from neff commotions. In civil afiairs, it is 
true, a change even for the better is suspected, 
dirough fear of disturbance ; because these af- 
fairs depend upon authority, consent, reputation, 
and opinion, and not upon demonstration : But 
arts and sciences should be like mines, resound- 
ing on all sides with new works, and farther pro- 
gress. *And thus it ought to be, according to 
right reason ; but the case, in fact, is quite other- 
wise. For the above-mentioned administration, 
and policy of schools and universities, generally 
opposes and greatly prevents the improvement of 
the sciences. 

91. And though this contrariety should cease, 
yet it is sufficient to check the progress of the 
sciences, that such endeavours, and such indus- 
try, are not rewarded * ; for those who cultivate 
the sciences, have not the power of rewarding. 

* See above, Aph. 90, 
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Tbe improvement of the sciences proceeds from 
great capacities/ but the salaries and rewards for 
them lie in the hands of the vulgar, or such rulers 
of state as are rarely men of Qon8i4erable leam- 
iiig. And what is more, such kind of advance- 
ment not only fails of reward and encourage- 
ment, but is destitute even of popular praise, as 
being above the reach of the crowd, and easily 
beat down and extinguished by the winds of vul- 
gar opinion. Whence, again, it is no wonder 
that this business has proceeded no better, 
whilst, instead of encouragement, it has met with 
^isesteem. 

52. But the greatest obstacle of all to the pro- 
gress of the sciences, and the undertaking of new 
tasks and provinces in them, lies in the despair 
of mankind, and the supposition of impossibility. 
For prudent and exact men generally distrust 
such kind of attempts, upon considering with 
themselves the obscurity of nature, the shortness 
of life, the fallacy of the senses, the weakness of 
the judgment, tlie difficulties of experimenting, 
6cc. Whence they conceive, that there are cer- 
tain ebbings and flowings of the sciences, through 
all the revolutions of times and ages, so as one 
while to increase and flourish, and another to 
decline and lie neglected ; and, when arrived at 
one certain state and degree, to become uncapa- 
ble of rising higher. Therefore, if any man 
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should hope or undertake for the contrary,, they 
think it the sign of a weak and unnpened judg- 
ment ; and that such attempts begip with plea- 
sure, proceed with difficulty, and end in con- 
fusion. 

And ai^ these are thoughts which readily occur 
to grave and judicious men, we roust indeed be- 
ware, lest being ourselves caught with the love 
of a thing that has an excellent and beau^ful ap- 
pearance, we should slacken the reins of judg- 
ment. We shall, therefore, ne^ proceed, with 
care, to examine what degree of hope there is of 
future success, and from what quarter it .arises ; 
(with the purpose of rejecting the lighter gales 
' thereof,) and diligently discuss and weigh those 
grounds that appear the strongest. And here 
civil prudence also is to be consulted, which dis- 
trusts by prescription, and suspects the worst of 
human affairs*. And whilst we thus enquiry 
into the grounds of hope, we ourselves make no 
promises, offer no violence to the mind, and lay 
no snares for the judgments of men, but only lead 
them by the hand. 

• See above, Apk,75, 
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SECTION VI. 



OP THE OEOU9A8 OP HOPE, PC* THE PARTHEA AI»«- 

▼ANCEMSNT OP PRXLOSOPHT AND THE 

•CIENCS8. 

93. THOUGH the most powerful motive of 
hope will hereafter be delivered, (when we shall 
lead mankind to particulars, especially as we 
propose to digest and range them in our tables of 
invention, which principally belong to the fourth 
part of our general design) where things them- 
selves, rather than hopes, will be offered ; yet, 
that all may be done in the smoothest manner, 
we shall here proceed in our purpose of prepar- 
ing the minds of men. And in giving them a 
view of the hope there is for improving the sci- 
ences, consists no small part of this preparation ; 
as, without it, all the rest has a greater tendency 
to deject mankind, than to raise them to a chear- 
ful and industrious prosecution of experiments, 
and only give them a meaner opinion of the 
things they at present enjc^, and a deeper sense 
of their own misfortune. We shall, therefore, 
here open and propose our conjectures, for ren- 
dering the more favourable expectations of the 
sciences probable, in imitation of Columbus, 
who, before he undertook his surprising expedi- 
tion tHrough the Atlantic ocean, produced his 
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reasons why he expected to find new lands and 
continents, besides those that were then disco- 
vered : which reasons, though at first rejected^ 
yet being afterwards confirmed by experience, 
were the cause and origin of very great tilings. 

We begin with God, the Author of all good, 
and the Father of lights, from whpm the goodness 
of this design manifestly shews it to proceed. 
We see in the divine works, that the smallest 
beginnings are certainly succeeded by the effects. 
And what is said of spiritual things, that the 
kingdom of God comes not with observation, is 
also found true in, every great work of divine 
Providence, where all things go quietly on, with- 
out noise or bustle, so that the whole is accom- 
plished, before men imagined or took notice that 
it was in hand. And we should here remember 
the prophecy of Daniel, concerning the latter 
ages of the world : Mani^ shall go to and fro upon 
the earthy and knowledge shall be increased ; there- 
by plainly intimating it to be the design of Pro- 
vidence, that when the world was laid open to a 
general intercourse, as by our numerous long 
voyages it now begins to be, at the same time 
also the sciences should receive increase *. 

* We may now be enabled^ in some measure, to judge 
how far these grounds of hope were solid and well laid. 
Certainly a great revolution in philosophy has gradually en- 
sued upon the endeavours of the i^uthor ^ uid philosophers 
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94. A capital reason of our hope, may be also 
derived from the errors of past times, and the 
ways that still remain untried. The following 
reprehension of a civil state, that had shewn lit- 
tle conduct in its affairs, is excellent *. " What, 
*' with regard to times past, is the worst, should, 
*^ for the time to come, be esteemed the best. 
" For if you had performed your duty to the 
'* full, and yet your affairs had gone backwards, 
^* there would have been ho hopes of their 
" amendment ; but, as the bad posture of your 
** affairs proceeds, not from necessity, but from 
** your own errors, there is room to hope, that 
** when those errors are forsaken, or corrected, 
"a great change for the better may ensue." 
In like mtoner, if mankind had, for so many 
ages, held on in the true course of discovering 
and improving the sciences, and yet could have 
advanced them no higher, it would indeed be 
b#ld and presumptuous to believe them capable 
of farther improvement ; but if the way itself 
has been mi'stakenfy and the labour of mankind 
been bestowed where it ought not, it follows that 

have been insensibly drawn off from speculation and theory, 
to practice and vxperiencef whence many nsefnl inTentions 
and works have proceeded, and more may, perhaps, pro* 
ceed. 

* The reprehension of Demosthenes to the Athenians. 

t See aboYCj Apk. 81, 8t, 83« &c. 
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the difficulty does not arise from hetice, that 
things lie out of their reach, but from the under- 
standing itself, its manner of use, and applica- 
tion, which may still be remedied*. It were^ 
therefore, ad^seable to enumerate these very 
errors, for so many impediments as past errors 
have proved, sq many arguments there are of 
future hope. And though we have already 
touched upon them above f, yet We think proper 
here again to represent them in a concise, nake<^ 
and simple manner. 

S5. Those who have treated the sciences were 
either empirics or rationalists. The empirics^ 
like aQts, only lay up stores, and use them ; the 
rationalists, like spiders, spin webs out of them^- 
selves ; but the bee takes a middle course^ ga- 
thering her matter from the flowers of the field 
and garden, and digesting and preparing it by 
her native powers. In like manner, that is the 
true office and work of philosophy, which, j^ot 
trusting too much to the faculties of the mind, 
does not lay up the matter, afforded by natural 
history and mechanical experience, entire or un- 
fashioned, in the memory, but treasures it, after 
being first elaborated and digested in the under- 
standing ; and, therefore, we have a good ground 



• See hereafter, Aph. 10$, 106. and Part II, throu^out 
t Sect, Y / Aph. nQ^92. 



of hope, from the dose and strict union of the 
experimental and rational faculty, which have 
not hitherto been united *. 

$6, Natural philosophy is not hitherto found 
pure, but infected and corrupted, in the school 
of Aristotle, by logic ; in that of Plato, by theo- 
logy; in the second school of Plato, Proclus, 
and others, by mathematics, which ought only 
to terminate natural philosophy, and not to ge- 
nerate or create it *. And, therefore, we have 

♦ The Author, however, cautiously observes in another • 
place^ that there have been some empirical philosophers, 
who would not be esteemed merely empirical ; and, againi 
f ome rationalists, who desired to appear industrious, and 
versed in experience ; bu^ that this was only the artifice of 
certain men, in endeavouring to raise themselves a charac- 
ter and reputation, for excelling in their different sects, 
whilst, in realty, the two faculties were ever separated, 
aod almost opposed to each other. 

t Here seems to be a direction of great moment, for the 
advancement of genuine philosophy, which certain men 
conceive cannot be so effectually promoted as when mathe- 
matics presides therein, and directs. But this should be 
futber considered, and without all partiality to mathema- 
tics ; for the logician would have his art preside in philoso- 
pl^y, the chemist his, and the metaphysician is apt to reduce 
all to abstraction and ideas. Certainly philosophy should 
refuse none of these helps ; but to make choice of any one 
of them, so as to exclude the rest, must needs occasion a 
partial philosophy. And hence the chemical philosophies, 
the logical philo8€q>hies, the metaphysical philosophies, and 
even the mathematical philosophies^ cannot, perhaps, be 
safely depended upon. 
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another ground of hope, from a natural philoso* 
phy pure and unmixed. 

S7» No man has yet appeared, of so great 
constancy and firmness of mind, as to impose 
upon himself the total extirpation of theories, 
and common notions, and offer the understand- 
ing quite plain and smooth, to receive particu- 
lars anew ; and, therefore, that knowledge we 
have is nothing more than an undigested heap 
and collection of much faith and acqident, mix- 
ed with abundance of childish notions, imbibed 
in our youth *. 

Whence, if any one of riper years, sound in his 
senses, and of a clear, unbiassed mind, were to 
apply himself afresh to experience and particu- 
lars, better things might be expected from him. 
And in this respect, we promise ourselves the 
fate of Alexander the Great. But let us not 
presently be accused of vanity, before the end of 
the story be heard, which regards the laying aside 
of all vanity. 

For iEschines, speaking of Alexander and his 
exploits, has these words. " Surely we lead no 
" mortal life, but are bom to. this end alone, 
*^ that .posterity should relate strange things of 
" us." As if he esteemed the atchievements of 
Alexander miraculous. But Livy coming, long 
afterwards, to consider, and look better into the 

• See above, Aph, 19, 27, 28, 29. 
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thing, said c^it, that ** Alexander did no. more- 
than dare to despise vanities/^ And such a 
judgment we expect posterity will pass upon us, 
Tiz. that we have done no great matter, but only 
esteemed those as little things which were ac- 
counted great ones. In the mean time, there is 
no hope, ais we before observed, but in the r^e* 
neration of the sciences, or the raising and 
building them up anew, in a certain order, from 
experience, which no one, perhaps, has hitherto 
attempted or thought of*. 

9S, And for the foundations of experience, 
which is the next thing we must proceed to, they 
either have not hitherto been laid, or very weak- 
ly. Nor has^ a collection of materials, cohip^- 
tent either in number, kind, or certainty, for in- 
forming the understanding, or any way sufficient, 
and worthy of the end proposed, been hitherto 
made ; but, on the contrary, learned men, after 
an easy, .indolent manner, have received cer- 
tain rumours of experience, and the popular re- 
ports and tales thereof, both for building and 
strengthening their philosophy, and given them the 



* Let antiquity be farther searched upon this head, as also 
the Chinese history, and the histories of other ancient nations 
consulted, to see if nothing pf this kind was ever proposed 
before. What the Author means, will fully appear here- 
after, under Sect, VII. but more particularly in the Second 
Part of this work. See also above, Aph. tX. 
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tra^ht of tiarang testimonials, which is jast aS if 
H kingdom should govern itself, not according to 
the advices and intelligences of its ambassadors, 
land trusty officers in foreign courts, but by the 
idle rumours, tod common tpwn-talk of its peo- 
J)le. For as to matter of experience, there is 
nothing hitherto well discovered, verified, ad»-. 
justed, weighed, or measured, in natural history, 
but whatever is undefined and vague in observa- 
tion, must needs be fallacious and deceitful in 
the information. And if this shall seem supriz- 
ing, or the complaint appear unjust to any one, 
whilst so great a philosopher as Aristotle, assist- 
ed with the purse of so great a prihce as Alei^- 
der, has compiled such an exact history of ani- 
mals ; and whilst some others, with greater dili- 
gence, though with less bustle, have contributed 
many things thereto; and whilst others again havfe 
wrote copious histories, and accounts of plants, 
metals, and fossils, he does not seem sufficiently to 
understand our meaning. A natural history, corn- 
filed for its own sake, is one thing ; and a natural 
history, collected, for informing the understand- . 
ing, in order to the building up of natural philosor 
phy, is another. And these two histories, as they 
differ in other respects, so principally in this, that 
the former contains various descriptions of natu'- 
ral bodies, but not experiments of mechanic arts. 
For as, in civil life, the temper of a man, and the 
secret dispositions of his mind and afiections, are 
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better undentood, when he is raffled, than 
otiierwise ; so the secrets of nature are better 
got out by the torturing of arts, than when suf- 
fered to take their own course. And, therefore, 
we may then have good hopes of natural philo- * 
sophy, when natural history, which is the basis 
thereof, shall be better supplied, and not before. 
Sg. Again, in the very stock of mechanical 
experiments, there is a great want of such as 
principally conduce to the ihformation of the 
understanding. For the mechanic, being no 
way concerned about the discovery of truth, ap- 
plies his mind, and stretches out his hand, to no- 
thing more than is subservient to his work ; . but 
we may then rationcdly expect to see the sciences 
farther advanced, when numerous experiments 
shall be received and adopted into natural his* 
tory, which of themselves are useless, and tend 
only to the discovery of causes and Axioms; 
these being what we call experiments of light, to 
distinguish them from experiments of profit. 
And they have this wonderful property, that they 
never deceive or frustrate the expectation ; for 
being used, not in order to effect any work, but 
for disclosing of natural causes, in certain parti- 
culars ; let them fall which way they will, they 
equally answer the intention, and solve the 
question. 

u 
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100. And not only a krger stock of experi- 
ments is to be sought, and procured, of a differ- 
ent kind from what has hitherto appeared, but 
also a quite different method, order, and proce- 
dure, is to be introduced, for continuing and ad- 
vancing experience itself ; for vague experience, 
that pursues nothing but itself, is, as was before 
observed, a mere groping about in the dark*, 
and rather amases knankind, than informs them. 
But when experience shall be conducted by cer- 
tain laws, . orderly and consequentially, we may 
have better hopes of the sciences. 

101. And when a proper quantity of suitable 
materials, for such a natural and experimental 

. philosophy, as b required for the work of the 
understanding, or the business of philosophy, 
shall be provided and got ready, yet the under- 
standing is no way qualified to act upon these 
materials spontaneously, and by memory^ no 
more than a man should expect to make the 
calculations for an almanack, by the bare strength 
of his memory. Yet contemplation has hitherto 
been more employed in invention than writing, 
nor is experience yet made learned. But no 
invention should be allowed, or trusted, except 
in writing. And when this comes into use, so 

if i , ■ ''■' ■ ' ' 

• See above, Aph. 82. 
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that experience may be made a matter of learn- 
ing and science, we may then have bett^ 
hopes*. 

102. Again, the number, or, as it were^ t)ie 
army of particulars, being so large, scattered^ 
and confused, as to distract and confound the 
mind, little good can be expected from the skir* 
mishes and sallies of the understanding, unless it 
be fitted, and brought close to them, by m^ans 
of proper, well-disposed, and actuating tables of 
invention, containing such things as belong to 
the subject of every enquiry ; and unless the 
mind be applied to receive the prepared and di- 
gested assistance they afford f. 

103. And even when a stock of particulars is 
exactly and orderly placed before us, we must 
not immediately pass on to the enquiiy and dis- 



* The caution here laid down is extremely necessary, 
for the natural powers of the niind are so in£rm and weak 
u by no means to be trusted in the business of inyebtioo* 
observation, or experiment. We see it is. common for men, 
after some time, to forget their own obflervatioas and expe- 
riments. Nor is the memory sufficiently ready and apt to 
present things as they may be wanted ; nor the judgment 
always clear, strong, and in right order. So that even na- 
tural things, whilst they dwell only in the memory, or ima- 
gination, seem little better than phantoms, and require to 
be distincdy wrote down, for the service of philosophy. 
See hereafter. Part II. pauim. 

t See hereafter. Part II. Sect, t 
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covery of new particulars or works, at lca«t if th» 
b6 done, we must not dwell upon it. We deny 
not, that after all the experiments of every art 
shall be collected, digested, and/ brought to the 
knowledge and judgment of a single person, many 
hew discoveries may be made, for the use and 
advantage of life, through the translation of the 
experiments of one art into another, by means of 
what we call learned experience ; yet less hope 
is to be conceived hereof, and a much greater of 
a new light of Axioms, drawn regularly, and in 
a certain manner, from those particulars, so that 
such Axioms may again point out, and lead to 
new particulars. For the way lies not through 
a plain, but through mountains and valleys, first 
ascending to Axioms, and Uien descending to 
works*. 

104. But the understanding must not be al- 
lowed to leap, or fly from particulars, to remote, 
or the most general kind of Axioms, at once, 
(such as are called the principles of arts and 



• This will be more full^ explained in the Second Part. 
The Author intended to treat of the ascending and descend- 
ing Scale f){ Axioms, as a part of the present work, but it 
was never published. And as this method has not, that we 
know of, been hitherto tried> it affords an argument of hope, 
that philosophy and the sciences may be improved by its 
aeans. 
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IhiiigB*,) and so prove, and dnw t>iit middle 
Axioms, acoordii^ to the established troth of the 
former, as has hitherto been done by a natoral 
sally of the understanding, which is naturally in- 
clined this way, and. has been long trained and 
accustomed to it, by the use of those demon- 
strations which proceed upon syllo^smf. But 
we may conceive good hopes of the sdences 
when, by continued steps, like real stairs, unin- 
terrupted or broken, men shall ascend from par- 
ticulars to lesser Axioms, and so on to middle 
ones; from these again to higher; and, lastly, 
to the most general of all. For the lowest 
Axioms differ not much from bare experience t, 
and the highest, and most general ones, as thay 
are now esteemed, prove only notional, theore- 
tical, and of no solidity, whilst the middle 
Axiom's are the real, the solid, and animated 
kind, wherein th^ affairs and fortunes of men are 
placed §; and above these, come such as are 

* Suppose the Action of the Four PeiipatQtic Elemeots, 
which have been made the basis of natural philosophy ; the 
Kalt, snlpbur^ and mercury of the chemists ; the Fuga F<i- 

t See above, Aph. 13, 14, 19, 20, 25, &c. 

t Such as in chemistry, that animal substances yield no 
fixed salt^ bj calcination; in music, that concords, inter- 
mixed with discords, make harmony, &c. 

$ Such as in optics, that the angle of incidence is equa' 
to the angle of reflexion, in all sorts of surfaces ; in phys? 
Sir Isaac Newton's three laws of motion, ^c. 
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Hilly 4he moei geiMx«l, yet not iBrte]^hy»c«]^ 
Imt JN0tly Isnited by tl^se intennedutte ones*. 
* Aod> therefore, tlie understanding doe&not 
wihnt tail so much as bcdlasty to keep it from 
Skipping and^bounding ; but a3 this is hitherto a 
deaideratuniy when it shall be supplied we mmy 
htxe betiser hopes of the sciences. 

IQ^^ Again^ a different form of induction fr^m 
what has hitherto been used, must be invented 
for th^ raising of Axioms, and that not only Ibr 
Ae discovering and proving of principles, as they 
are called> but likewise for ascertaining the les- 
ser, middle, and, in short, all kinds of Axioms. 
For tliat induction which proceeds by simple 
^Mimeration, is a childish thing, concludes with 
uncertainty, stands exposed to danger from con* 
tvadietory instances, and generally pronounces 
upon scanty data, and such only as are ready at 
bandt ; but the induction useful in the discove« 
ry and demonstration of arts and sciences, ought 
to sift nature by proper rejections and exclu- 
sions, and then conclude upon affirmatives, after 
the due number of negatives are thrown out, a 
thing never yet done, nor attempted, unless by 

* The highest sort may be called Axioms of AxionUt and 
were iotended to have been treated at large by the Aife- 
thor ; but it should seen that phUosophj in the general, or 
the Author's method in paiti€alar« haa not been so fiur pro- 
secuted as to afford them. 
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Plato, idio BBMde tone little nae of Hus fern of 
ioductioB in die sifting of definitions and ideM*. 
But forthejostand regular fonning of this in* 
<iQCtkMi, or demonstration, numerous particolaia 
are required, which have been hitherto thou|^t 
of by no mortal, so that greater fiaios must be 
bestowed upon it, than has been bestowed upon 
syllogisms. And the assistance of this inductkui 
must be used, not only for the discovering of 
Axioms, but also for the defining of noti<Mist« 
And in this bunness of induction is lodged the 
greatest hope of improving the sciences. 

106. But in fonning these Axioms by this in* 
doction, it must be well examined and tried 
whether the Aiqom intmided be only adi^pted, 
and made according to the measure of those par- 
ticulars from which it is extracted, or whether it 
be larger, and extend beyond themj. . If it be 

* See above> Aph, 71. Thi& buamesi of Induction is faiw 
t^r explained in another place, thus : Such a form of In- 
daction may be introduced, as to draw some general ooo- 
clusion from certaiir particulars, so as at the same time to 
demonstrate, that no contradictory instances can be fonnd, 
for otherwise we might easily pronounce upon too few par- 
ticolars, and these also of the obTious kind. 

t £fee above, Afh. 19. See also Part U. Seci. I. jmusmi. 

t These are the Axioms which the Author principally in- 

tMids» via. not such as shall be mode to fit a f€w particolar 

instances, which are no more than naked expressions of tfao 

Sesttlt of certain facts, but such as shall far exce^ed the paitt- 
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inore extensive, regard must be had whether it^ 
confirms its own extensiveness, by promising 
well, that is, by designing or pointing out new 
particulars, lest otherwise we should either stick 
in things already known, or else, "^ith a weak 
endeavour, catch at shadows and abstract forms, 
and not grasp such things as are solid, a;nd fixed 
in matter*. And when this practice shall take 
place, a solid hope will justly attend it. 
« 107. And here should be repeated what we 
said above, concerning the extending of natural 
philosophy, and the bringing particular sciences 
back again thereto t> so as to prevent all. rend- 
ing and dismembering of the sciences. Fpr, un-. 
less this be done, there is less hope of their far- 
ther advancement. And so much for prevent- 
ing despair, and exciting hope, by way of for- 
saking or rectifying the errors of times past. 
We proceed next to consider what other motives . 
of hope are still behind. 

108. And, first, since many useful things have 
been discovered, as it were by accident or neces- 
sity, without any enquiry, or particular regard 
on the side of men, there can be no doubt, but if 

culars from whence they were drawn^ mark oat new paiti- 
culars, and lead to greater discoveries. 

» The meaning of this is largely explained in the Second 
Part of the present work. 

t See above^ Aph, 80, 
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men were to look out, and bend their minds to 
it in a certain method and order, and not by fits 
and starts, that many piore discoveries would be 
made. For although it may now and then hap- 
pen that a man shall accidentally hit upon a 
thing which had before escaped a great and dili- 
gent search, yet, questionless, the contrary iar 
found in the whole of things; and, therefore, 
many more, and much better discoveries, are to 
be expected from the reason and industry, the 
direction and intention, of mankind, and that in 
less time than from chance, the instinct of 
brutes, &cc. which have hitherto given the first 
hints of discoveries*. 

109. It may likewise be an argument of far- 
ther hope, that some of the things already dis- 
covered are such as, before their discovery, did 
not enter into men's minds even to suspect, so 
that any one would have despised them as im- 
possibihties. For it is an usual way with man- 
kind to form conjectures of new things, accord- 
ing to the examples of old ones, and according 
to the opinion thence preconceived and enter- 
tained, which is a very fallacious manner of judg- 
ing, for many particulars derived from the foun- 
tains, or origins of things, do not flow in the 
I common channels f. 

* See above, Aph. 74—85. t See above, Aph, 24.. 
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So if a man, before the disco^eiy of ordnanee, 
flbould have thus described the thing by ita 
effects, viz. that there vtbm a certain way of bat- 
tering down wallsy and' the strongest fortifiea* 
tioBSy at a great distance, men^s thoughts would 
have run upon multiplying the force of their com- 
mon engines of war, the known battering-rams 
and machines, by the means of weights, wheels^ 
and the other mechanical powers, but scarce any 
one would have suddenly fallen upon the in« 
vention of raising a fiery wind, that should blow 
out of a tube with such prodigious, expansive 
violence, as to produce the above-mentioiied 
effect ; an obvious example thereof having never 
been seen, unless perhaps in earthquakes or 
thunder storms, which, as being grand works in 
nature, men would presently have rejected aa 
inimitable by art*. 

So likewise, before the invention of silk, if any 
one should have said there was a certain way of 
making a certain cloth for apparel, and house-* 
hold furniture, far exceeding that of linen, or of 
woollen, in fineness, strength, gloss, and softness, 
men would immediately have fallen to conjee* 
tnring about some vegetable silk, the finer furs 
of animals, or the feathers and down of birds, 

* It cannot be too carefully remembered^ that all our 
knowledge is in proportion to what we have seen, and not 
to what is contained in nature. 
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wilbQut erer <lrcamtiig it should proceed^ ia 
sueh plenty from the anniversary .^inning ol ja 
small worsQu And if any cme should have bat 
dn>iqwd a word about such a worm, he would 
certainly faajve been lau^d at, as the projector 
of anew lender work. 

So again if, before the use of the compass, any 
man had said that a certain instrument was 
known for exactly discovering the quarters and 
points of the heavens, men's invention would 
hence presently have run upon more exact con- 
struction of astronomical instruments, and vari- 
ous ways of applying them ; but that any thing 
should be found, whose motion had such a cor- 
respondence to the heavenly bodies, and yet the 
thing itself be ho celestial, but only a bare ter- 
restrial, stony, or metallic substance, would 
have seemed absolutely incredible. Yet these, 
and tlie like particulars, havcbeen hid from 
nsankind for so many ages, and &t last were not 
discovered by philosophy, or the rational arts, 
but by chance or accident, and are of such a na- 
ture as to appear perfectly foreign and remote 
from the thingjs known b^re, so that no previ-^ 
oua ncM»on could any way lead to them. 

Whence there is great room to expect, that 
there still remain in the bosom of nature many 
things of excellent use, that have no manner of 
relation or analogy to the things already disco- 
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vered, but lying perfectly out of the road of the 
imagination *9 and which, though hitherto un- 
known, may doubtless, through numerous revo- 
lutions and successions of ages, be one time or 
other discovered, as those abovementioned have 
been. But, by the method we propose, they 
will more readily and suddenly be represented 
and anticipated t, at once|. 

* Such as the bark, and other specifics, in medicine ; 
phosphorus, aqua fortis, and aqua regia, in chemistry ', the 
' use of lead and antimony, in refining, &c. 

t That is, be discovered, or at least foreseen in tlie mind, 
and the ways of bringing them into use discerned, much 
sooner than by waiting the ordinary, or slow-paced course 
of things, as is shewn in the Second Part. 

t The following Aphorism, found detached in another 
place, may deserve to be added here. 

1. " It may, perhaps, seem incredible to many, that 
" there should still remain undiscovered auy considerable 
" number of useful and beneficial works; and, again, 
" stranger that they should hereafter be discovered of a 
" sudden; and great, to be sure, will be the wonder what 
" these particular works can be. The direct answer is, 
" that as the ignorance of mankind has led them into de- 
" spair, so knowledge will lead them out of it, into the re- 
" gions of iiope, or rather of certainty. But whoever duly 
** considers it, will not find it strange, if our^metbod of in- 
" terpreting nature prevails, that there should, in a small 
" compass of time, many new and useful inventions grow 
" up, for the births of knowledge are quick, but the births 
" of time are slow. And all the noble inventions at pre- 
" sent in use, rather proceeded from accident, and random 
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110. There are also other inventions of such a 
kind as to. shew that men may pass by and over- 

*' trials, or conjectures, than from any previous light of 
*' knowledge ; whereas the method of discovering by In- 
" duction is certain, regular, and direct, without waiting 
** for accidental hits, and lucky chances. 

2. " And, that there may still remain new discoveries to 
*' be made, at least with regard to ourselves, may be fairly 
*' argued from hence, that we have no certain knowledge 
** of all the inventions known to former ages, the different 
*' countries of the world, or to all particular persons. And 
'♦ it is certain, were it not for men, we should never have 
** seen multitudes of those things we at present enjoy, espe- 
*• cially those vulgarly called productions of art, such at 
*' cloth, coin,.&c. And, to consider it closely, mankind 
" will be found directed by certain motions, which they 
" obey in their discoveries. These motions, indeed, ap- 
** pear subtile, and hard to be distinctly comprehended and 
" understood, but are not the less certain for that. And 
" though, in this case, men may be said to obey their own 
*' will, that alters not the nature of the thing ; for will, in 
** man, acts like that called fortune, or accident, in the 
** world. Such things, therefore, as require the assistance 
" of men to produce, and have hitherto lain quite out of 
'* their road, may be reasonably expected from this new 
•' method, which was unknown to former ages. For men 
" sometimes stumble upon things before they are aware of 
" them, and go in quest of others with a certain view, and 
•* such means as they know ; but the knowledge of the 
'• means for discovery has, hitherto come by common ob- 
" servations and obvious experiments, whereas our method 
" tends to produce such works as have neither an obvious 
" effect, an obvioui operation^ nor ao obvious lights being 
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look Dobie dkcoveries whidi lie htihre their 
. feet. For though the invention of gunpowder, 
silk, the compass, sugar, paper, &c. may seem 
to depend upon certain properties of things, and 
of nature, yet doubtless the art of printing con* 
tains nothing that is not open, and in a manhet 
obvious. But men not observing, Aat though it 
were harder to range the types of letters than to 
draw letters by the hand, yet there was this difr 
ference, that the types of letters, being once set> 
would serve for numerous impressions, whilst 
characters, drawn by the hand, afforded only a 
single writing ; or, perhaps, not reflecting ttkai 
ink might be so thickened as to stain without 
flowing, especially if the face of the letter stood 
upwards, and the impression was struck down* 
wards ; the world has, for so many ages, beeti 
without this admirable invention, which so near- 
ly concerns the propagation of knowledge. 

And, in this course of invention, the mind is 
frequently so perverse, childish, and contradic- 
tory, as first to distrust, and presently after to 
despise itself ; for men first conceive it incredi- 
ble that any such discovery should be made, but 
after it is once made, they again think it incredi- 

" indeed no other than the works of knowledge, that are 
'\ not otherwise producible than bj pore science and direct 
" interpretation, neither of them obvioiw, but removed in* 
" finite degrees from such things as are common," 
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life that it was not found out before. And hence 
we justly deduce another ground of hope, that 
there may still remain a large treasury of inven- 
ttonsy deducible not only from the unknown ope- 
rations to be hereafter discovered, but also, from 
tiBnsferring, compounding, and applying those 
already known, by the means of what we call 
learned experience. 

111. As a farther ground of expectation, 
men may please to consider the infinite expence 
of genius, time and treasure, that has been be- 
stowed upon things and studies of yery little use' 
and value, whilst if but a part thereof were em- 
ployed upon sound and serviceable matters, 
every difficulty might be conquered. And this 
we tiling proper to mention here, because we 
must confess that such a collection of natund 
and experimental history, as we have measured 
out in our mind,' and such as really ought to be 
procured, is a great and royal work, requiring 
the purse of a prince, and the assistance of a 
people. 

112, And let no man shrink at the multitude 
of particulars required, but turn this also to an 
argument of hope. For the particular phaeno- 
mena of arts and nature are all of then\ like 
sheaves, in comparison of the inventions of g€f- 
nius," when disjoined and metaphysically sepa- 
rated from the evidence of things. The former 
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road soon ends in an open plain, whilst the other 
has no issue, but proves an infinite labyrinth^; 
for men have hitherto made little stay in expe- 
rience, but passed lightly over it ; and, on the 
other hand, spent infinite time in contemplaidon 
and the inventions of genius, whereas, if we had 
any one at our elbow who could give real an- 
swers to the questions we should put about na- 
ture, the discovery of causes, and of all. the 
sciences, would be a work but of a few years*. 

113. We judge also, that mankind may con- 
ceive some hopes from our example, which we 
offer, not by way of ostentation, but because it 
may be useful. If any one, therefore, should 
despair, let him consider a man as much employ- 
ed in civil affairs as any other of his age, a man 
of no great share of health, who must therefore 
have lost much time, and yet, in this undertak- 
ing, he is the first that leads the way, unassisted 
by any mortal, and stedfastly entering the true 
path that was absolutely untrod before, and sub- 
mitting his mind to things, may thus have some- 
what advanced the design. And after this, let 
him who desponds consider what may be expect- 



* It may here add some weight to find that general scho- 
Ut, Dan. Geor. Morhof of opinion, that the Author himself 
wa» equal to the interpretation of all nature, if he had nqt 
been prevented by civil business. See Morhof. Folyhist. 
Tom. ii. p. 381, 
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^ from fiieti of kirare, a conjunction of labouM, 
and a succession of times, proceeding upon the 
notices we hare given them, especially as it is in 
a way not open only to certain persons, as the 
rational way is*, but where the labours of all 
men, especially in the collecting of experiments, 
nay be well distributed, employed, and after* 
-wards joined together. For then it is that man* 
kind will begin to know their own strength, when 
not infinite numbers shall perform the saitte 
things, but some execute one thing, and some 
another. 

114. Lastly, allhough a much weaker and 
^nter breeze of hope should breathe from the 
new continent t? yet we must absolutely deter-' 
mine for the business of experimenting, unless 
we had rather be quite abject and desf/onding* 
For it is not equally dangerous to refuse trying, 
and not to succeed, because trial has a chance 
of procuring a great advantage, and failure the 
<iiance but of a small loss of labour. To sum 
op all ; it appears to us, both from what has 
been said, and what remains unsaid, that there 
ta hope sufficient, not only for a man of courage 



* See above, Aph. 95. 

f The fature prospect of improving the sciences. 
VOL. I. I 
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to try, bat also for a prudent and sober maii to 
believe*. 

115. And thus much by way of removing de- 
spair, (which is a principal cause of the slow pro- 
gress of the sciences) at the same time finishing 
what we -had to offer concerning the signs and 
causes of errors, and the prevailing indolence 
and inactivity of men ; for as to the more sub- 
tile causes, which come not under popular judg- 
ment or observation, they should be referred to 
what we have said above concerning the Idols of 
the Mind f. 

And here likewise must end that part of our 
work which regards the pulling down of the 
old structure, and which is effected by three 
kinds ef confutation, viz. 1 . tlie confutation of 
the natural reason when left to itself; 2. the 
confutation of the manner of demonstrations; 
and, 3. the confutation of the received theories, 
or prevailing philosophies and doctrines. And 
this latter confutation has been such as it might 
be. viz. derived from signs, and the evidence of 
causes ; for no other cohfutation could possibly 

* Bat the greatest argument with most, is good succeas ; 
wbicbf in this case, has not been wanting, so as to encourage 
1 farther prosecution of this design, upon as jast foondap 
tions as the merchant traffics. 

t See abore. Sect, 11. 
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foe used by xxBy who differ from all otlien in priii«» 
ciples and demonstrations *. 

It would, therefore, be time to proceed to our 
rule and art of interpreting nature, did not some-* 
thing still lie in the way tiiat requires to be re- 
moved. For as we proposed by an introiluctory 
set of Aphorisms to prepare the mind, as well to 
understand as to receive what is tb follow ; hav- 
ing now levelled and polished the mirror, it re* 
mains that we set it in a right position, or, as te 
were, with a benevolent aspect to the things we 
shall further propose. For in every new under* 
taking, not only the being strongly prepossessed 
with an inveterate opinion, but also a false no* 
tion or expectation of what is to follow, proves 
•ufficient to give a prejudice. We must, there- 
fore, next endeavour to establish a just and true 
opinion of the thing we intend, though this opi- 
nion be only temporary, and of use but till the 
thing itself is well understood. 

* See aboTe, Apk, S5. 



116 



SECTION VIL 



AW IDEA Of THE NEW METHOD OF INTERPRETING 
NATURE*. 

116. W£ postulate it of mankind, that tbey 
¥K)ukl not imagine we have any design to form a 
itect in philosophy, after the manner of the an- 
cient Greeks, or some of the moderns. This is 
&r from our view. Nor do we judge it material 
to the fortune^ of mankind, what abstract opi* 
wons any one entertains of the nature and prin- 
ciples of things, no doubt but many of these may 
be borrowed from antiquity, and many new ones 
he introduced. Thus, for example, a great va- 
.riety of hypotheses, though different among 
themselves, may well enough solve the phaeno- 
mena of the heavenly bodies f. 

'' '' r '-iiMi^iiiM, I iiii i |_ „ , ., I I .1,111 ^. ,,,_^..i. , , . I ^ 

* The idea given in this Section of the Author's method 
of interpreting nature> is rather a negative than a positive 
idea> and formed bjr excloding what it is not, rather than by 
directly shewing what it is, which wiU be the business of 
the Second Part to unfold But this Section was necessary 
to givie some gl iafwc of the thing itself, and prepare the 
mind, by degrees, for the great light to be afterwards set up. 

t Observe, that the most elegant and plausible solutions 
of phasnomena, . may be far removed from troth, and that 
Various* contradictory^ and yet equally probable solations. 
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We are not solicitous about suck useless thiiip 
as depend upon opinion ; but, on the contrary^ 
resolve to try whether we can lay any firmer 
foundations of the human power and greatness, 
and enlarge the bounds thereof. And althou^ 
we have, as we conceive, discovered certain par*^ 
ticulars much more just, true, and kdvantageoua 
than those at present in use, yet we lay down 
no one entire or general theory, for the time of 
this is not yet come, nor have we any hopes of 
living to finish the whole of our work, which . 
k destined to receive a philosophy discovered 
by the genuine interpretation of nature, but 
hold it sufficient to carry our^lves soberly and 
usefully in moderate things; and, in the meao 
time, to sow the seeds of pure truth for posta^ 
rity, and not be wanting in our assistance to 
the first beginning of great things. - ^ 

117. And, as we are no founders of a sect : 
so are we no promisers 4>f particular works* 
But, here it may be replied, that we, who so 
frequently make mention of works, and refer 
all things to them, should also give some ear- 



may be frequently ^ven of the same appearance. Sd that 
to solve phaenomena hypothetically, is a weak and childish 
thing in philosophy, or no better than the sport of fancy 
and imagination. 
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nests of them. But our design, as we have 
often saidy is not to derive works from works, 
or experiments from experiments, like Empirics ; 
but, like true interpreters of nature, from works 
and experiments, to derive causes and axioms ; 
and from these causes and axioms, new works 
and experiments. 

And, although any one of tolerable diligence 
and perspicuity, may find in our tables of in- 
vention; as abo from the examples of par* 
ticulars, produced in the second part of the 
present piece ; and again, in our observations 
upon the history described in the third part ; 
may, every where, find indications and designs 
of numerous noble works; yet, we ingenuously 
con&aSf that the natural history we have hither- 
to been able to procure, either from books, or 
our own enquiry, is not so copious, and so well 
verified, as alone to serve for, or even adminis- 
ter to, a genuine interpretation of nature \ 

And therefore, if any one finds himself dis- 
posed, and fitted for going upon mechanical 
works ; and has a sagadty at discovering them, 
from barely conversing with experiments; we 



• This seems no way spoke out of modesty ; but as the 
real truth ; whence the principal thing, in order to a just 
andAUl interpretation of nature, is to procure an extensive 
and fiuthful history of nature and art 
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lemve him free, and recommend it to his indus- 
try to collect many particulars from our history 
and tables, as it were in passage, and apply them 
to works ; after the manner of interest, for a 
time, till the principal may be received *. But, 
as ourselves endeavour after greater things ; we 
here condemn all hasty and unseasonable stops ; 
as being like the stopping of Atalanta ; (a com* 
parisou we frequently use :) for we do not chil- 
dishly affect golden fruit ; but place the stress of 
the whole course, upon the victory of art over 
nature. And we are not so eager, as to reap 
moss for com ; or the tender blade for ears ; but 
wait, with patience, the ripeness of the harvestf • 
118. And some, without doubt, upon reading 
our history and tables of invention, will meet 



* It is no difficult matter, from the tables, larger ob- 
servations, improvable axioms, and variable canons, that 
occur in the author's several pieces, to draw out models and 
patterns of considerable Works; or new practical -arts, of 
importance; only, as philosophy is hitherto very imperfect ; 
these models will scarce be perfect in the first essays; but 
may require many amendments, before they will answer. 
Whereas, in the author's manner of proceeding, it would 
be easy to form a just notion of the thing de«iigiled ; and 
then directly put it in practice ; without danger of miscar- 
rying, But there are few that seem to apprehend the prac- 
ticability hereof. 

t See the Fable of ^ila'anta expUined, in the Satpi^fitid 
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with €3cperimeat» no% well verified, or even eb* 
solutely false ; and may thence, peHiaps, be apt 
to suspect, that our inventions ftre built upon 
doubtful principles, and erroneous foundations. 
But this ii nothing ; for such slips must nece89«t-» 
rily happen in the beginning. It is but as if here 
luid there a letter should be misplaced, or mia*' 
taken, in a writing, or printed book ; which 
does not, usually, much interrupt the reader : 
as such errors are easily corrected, from tb^ 
sense of tlie place. In the same manner let 
men observe, that experiments may be fajsly be* 
lieved, and received in natural history ; and yet 
soon after be expunged and rejected, when caufea 
and axioms are discovered*. Though, it b 
true, that if there should be many, and frequent, 
and continued errors, in a natural and experi- 
mental history, they cannot be corrected by any 

M il .f ■ 11. .MM. ,>.■ ■ ■■. I ,' I ,T I 'JliiiJIi 

• It must be carefally observed, that even a large num- 
of errors, or falsities, in a natural history, designed for the 
foundatioii of philosophy, would not render it useless for 
the purpose ; unless the number of errors should exceed 
the number of truths, it contained: for in that case, in- 
deed, the causes, here mentioned, would be wrong assign- 
ed ; and the axioms erroneous. But this cannot haf^ften, 
where more truth than falsity prevails; and a few causes 
and axioms, discovered and formed, though but with tole. 
Table exactness, may discover the depravity, or errors, of 
particnlar facts and experiments. This will i^ear plsiner 
in the second part of the pre«eiBt work. 
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&li(5ii7 of art or geoius : and therefore, if in 
our natural hiatory, which i& collected, and ex- 
amined, with so much diligence, so rigorous* 
and, as it were, with so religious a severity, 
^ere should sometimes happen any falsity, or 
mistake, with regard to particulars; what must 
be thought of the common natural history^ 
which, in comparison of ours, is so negligent 
and remiss ; or, what of the philosophy, and 
the sciences, built upon such quicksands *? Let 
no one, therefore, be concerned, if our history 
h«8 its errors. 

119. There will also occur, in our history and 
es^periments, many things that appear at first 
sight; (1.) trifling and vulgar ; (2.) filthy, sor- 
did, and unpolite ; (3«) too subtile^ and merely 
speculative, or, as if it were useless : which may 
disgust, and alienate the minds of men, from 
considering them. 

(I.) But, as for what our history may con- 
tain of vulgar : let men reflect, that they hither- 
to, usually, do little more than refer and accom- 
modate the causes of such things as are rare, to 
such as are more common ; without searching 
for the causes of those that frequently happen ; 
but only receive them as granted and allowed. 



* like case inquires no more than Argimenta ad Horn- 
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Thus they seek not the causes of gravity, of 
the celestial motions, of heat, cold, light, hard- 
ness, softness, rarity, density, fluidity, consis- 
tence, animation, inanimation, similarity, dis- 
similarity, organization, &c. but discourse and 
judge of these, as of things evident, manifest 
and received; and thence of others, which oc- 
cur less frequently, and familiarly. 

But, as we are well apprized, that no judg- 
ment can be made of uncommon and remarka- 
ble things; much less that any new ones should 
be brought to Ught ; unless the causes, and the 
causes of the causes of common things, are just- 
ly examined and discovered; we are necessarily 
obliged to receive the commonest things of all, 
into our history. And, indeed, we find nothing 
proves more prejudicial to philosophy, than that 
such things as are obvious, and often occuf, 
should not arrest and detain the consideration 
of mankind; but are only received transiently, 
without enquiring into their causes : whence in- 
formation is not so frequently wanted in things 
unknown ; as attention in such as are known. 

120. (2.) But for unpolite, or even sordid 
particulars*, which, as Pliny observes, require an 
apology for being mentioned; even these ought 



* Sach« for example, as obserrationf and experiments 
ttpoQ patrefactioa^ the excreiBeiits of aoimals^ &c. 
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to be received into a natural history, no less 
than the most rich and delicate ; for natural 
history is not defiled by them, any more than UmT 
sun, by shining alike upon the palace and the 
privy. And we do not endeavour to build a 
ci4>ital, or erect a pyramid, to the glory of man* 
kind; but to found a temple, in imitation of the 
world, and consecrate it to the human under- 
standing : so that we must frame our model ac- 
cordingly. For whatever is worthy of existence, 
is worthy of our knowledge, which is the image 
of existence : but ignoble things exist, as well as 
the noble. Nay, as some excretoentitious mat- 
ters, for example, musk, civet, &cc, sometimes 
produce excellent odours ; so sordid instances 
sometimes afford great light and information. 
But enough of this; as such a delicacy is per- 
fectly childish and effeminate. 

. 121. (3.) It deserves a much closer consider- 
ation, that many particulars in our natural his- 
tory will, to an ordinary capacity, or even to 
any mind accustomed only to the present phi- 
losophy, appear like certain laboured, useless 
subtilties : and therefore, this objection deserves 
a primary regard. We have already observed, 
that at the beginning, and for a time, we seek 
experiments, that may afford light, not profit ; 
in imitation of the Creator, who, as we mv*' -' 

ten repeat, produced nothing but light 

first day's work. 
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And to pretend that these eubtile things are 
uselessy seems like imngining, that light has no 
nse ; because it is not a solid, or tangible body. 
And, in reality, the knowledge of simple na- 
tures *f well examined and defined, is like light ; 
and illuminates all the dark recesses of works:* 
and though of no great use in itself, y^ poten<* 
tially includes and draws after it, whole troopt 
and armies of works, and fountains of the no- 
blest axioms. So tlie letters of the alphabet se^ 
par^tely, and of themselves, are insignificative 
and useless ; yet prove like first matter in the 
formation, or composition, of all speech and dia-* 
course. Even the seeds of things, though of 
such great efficacy, are useless^ without the pro* 
per treatment ; and the scattered rays of light 
itself; unless brought close together, do not iin^ 
part their virtue. 

Bi^t if any one |s offended at speculative sub- 
tilties; what would he say to the schoolmen, 
who have given into subtilties without end ? And 
yet these subtilties were about words> or at least 
vulgar notions, which comes to the same thing.; 
and not about nature; and have proved also as 
useless in their consequence, as in their opgins 
being not of that kind, to be useless for the pre* 
sent, but infinitely useful in future ; aa those are 
whereof we now speak. And mankind may be 

* Sucbasbeat, cold, gravity, fluidity, &e. ^ '^ 
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certain of this, that all subtilty of dispute, an^ 
reasoning of the mind, if used only after axioms 
are discoTered^ comes too late, and out of sea* 
son ; and that the true, proper, or at least the 
principal tinle for subtilty, is in contemplating 
experience, and forming axioms from it*: for 
that other kind of subtilty catches at nature, 
without ever taking hold of her. And what is 
usually said of opportunity, or fortune, holds 
perfectly true, if transferred to nature ; viz. that 
she has locks before, but none behind. 

Lastly ; with relation to this contempt of na- 
tural history, on account of its containing things 
that are Tulgar, ignoble, subtile, or useless in 
their origins, we should here consider, as an 
oracle, the saying of the poor woman t6 the 
haughty prince, who rejected her petition, as a 
thing below his dignity to take notice of j then 

* This alone iswhat properly deserves the name of tfaeo* 
ry in philosophy ; that is, the viewingj or considering in 
the mind, how things are in nature ; and thence forming 
axioms, or rules of practice, for producing #ork6 and ef- 
fects. For want of attending to this fundamental point; 
men are i^t to imagine, that philosophy is a light, airy 
tiling, wherein every one may amuse himself, hy nusing 
hypotheses, and building systems, without the drudgery of 
consulting nature, and experience. But let it be well ire- 
membered, that the end of philosophy, is practice 5 or, 
tfaflit pbibsopliy is no fardier of use, than as it imiy be made 
operative. 
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Qease to reign ^ for, it is certain, that whoever, 
will not attend to matters of this kind, as if they 
were too minute or trifling, shall never obtain 
command or rule over nature*. 

122. It may also seem a strange and shocking 
thing, that we should at once reject all the scien- 
ces, and all authors, at a stroke ; without ad- 
mitting any one of the ancients to assist, or de- 
lend us; but trust, as it were, to our own single 
strength. 

We are well aware, that if we were any way 
disposed to act insincerely, it would not bejdifr 
ficult for us to attribute what we produce, either 
to the early ages f, (when, perhaps, the know- 
ledge of nature, flourished more, though with 



* This whole Apkorism wijil^ if duly considered, appear 
•elf-evident. 

t This might have been an easy artifice for the author; 
considering how well versed he was in antiqaity ; and what 
a talent he had at explaining the mythology thereof: but 
this would, indeed, have been an imposition, or imposture ; 
since no evident signs of any such inductive method, as 
that he proposes, are found in the ancients. But though 
the author does not use this artifice ; it is certain he has 
used a particular nrt, in procuring credit and reputation to 
his inventions. But what kind of art this is, deserves, per- 
haps, like the art of government, to be in some measure 
comcealed. Certainly the subtiJty of the serpent, may be 
joined with the innocence of the dove. See hereafter, 
Aph. 128. 
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less pomp, than after it came into tiie flutes and 
trumpets of the Greeks,) or, even in certain 
particulars, to some of the Greeks themselves ; 
and thence derive authority and honour to our 
inventions ; after the manner of new raised per- 
sons, who fetch their nobility from >ome ancient 
line, by the favour of genealogies and descents. 
But relying wholly upon the evidence of things, 
we reject all stratagem and imposture*; and 
judge it of no greater moment to the business in 
hand, whether what shall be now discovered 
was known to the ancients, and by the vicissi* 
tude of things, and ages, b made to set and 
rise; than to be solicitous, whether America 
is the island Atlantis, mentioned by Plato, and 
known to the ancients ; or whether it were first 



* In another place« the author mentions, that if he were 
disposed to deal coUnnTely with mankind; it would be no 
difficult matter to persuade them, that the ancient philoso- 
phers, long before the times of the Greeks, had a mnch 
deeper knowledge of nature ; and thence artificially insinu- 
ate, that thej prosecuted enquiries in the method himself 
proposes: whence he imagines he might have gained over 
to hu side, all the admirers of antiquity ; or those who rest 
upon anthorities ; which are a large number ; and thus have 
found the less oppositioq in his promoting his grand design. 
But though himself appears to have conceived highly of the 
knowledge of the earliest ages of the world ; as we find by 
hts piece De Sa^iaiiia Vetemm ; yet be rejecU this artifice at 
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discovered by Columbus : for the discovery of 
things, is to be derived from the light of nature ; 
and not from the darkness of Antiquity*. 

But as to the general censure, of striking out 
all authorities and all the sciences, at once; 
certainly, whoever considers it rightly, will find 
this procedure more rational, and more modest, 
than to have done the thing but in part. For if 
errors bad not been rooted in mens first notions; 
some things, justly discovered, might have rec- 
tified others : but as errors have been fanda- 
mental ; and of such a kind, that men have ra- 
ther neglected and passed things over, than form- 
ed a wrong or false judgment about them ; 'tis 
no wonder if they have not obtained what tiiey 
never had in view ; not arrived at the end they 
iM^rer proposed ; nor performed the course which 
they never entered f. 

* Notwithstanding the high opinion which the author en* 
tertained of antiquity, he tells us m anothet place, that> 
after having examined all the sects of philosophy among the 
Greeks> and other nations ; he turned his ejes upon early 
antiquity ; which he found as a remote tract, covered with 
clouds, and hid in obscurity. 

t This sentiment b differently expressed in another 
place; thus — '• As to the rejection of former doctrines, 
" this must be understood only of opinions ; and mot as de« 
•' rogating from the genius, or labours, of the authors that 
* have gone before us. For the greater genius any mail 
'< has, and the more pains he takes, after having left the 
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And as to the point of insolence ; it is true, 
ihH if one man should, by the steadiness of his 
handy and the strength of his eye, pretend to 
draw a more perfect right- line, or circle, than 
another, there would then be a competition in 
excellence ; but for a man to assert, that by the 
ruler, or compass, he can draw a more perfect 
line, or circle than another, by the sole use of 
his hand and eye, is surely no great matter of 
ostentation. And this holds good, not only in 
our present, first attempt ; but regards those al* 
so who shall endeavour to improve it after us : 
for our way of discovering the sciences, almost 
levels the capacities of men ; and leaves little 
room for excellence; as it performs all things 
by sure rules and demonstrations : and there* 
fore, these discoveries of ours, are, as we have 
often said, rather owing to felicity, than any 
great talent ; and are rather the production of 
time, than of genius. . For there is, doubtless, 
no less of accident in the thoughts, than in the 
works and actions of men, 

123. And tlierefore we may say of ourselves, 
what was formerly said in the way of pleasantry ; 
that it is impossible those who drink water, 



" light and history of nature, and the evidence of particu- 
" lars ; into the more dark and intricate dens and dungeons 
" of fictions, and idols, he runs, and becomes inTolred." 
VOL. I. . K 
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should have the same sentiments vnih thoto tiiat 
drink wine*. For all mankind, both ancientd 
and moderns, have drank a crude liquor in the 
Sciences, as a water that either flowed spontane- 
ously from the understanding, or was drawn otit 
of the well by the wheels of logic, whilst we 
drink a liquor, and offer it to othe^, ()repat'ed 
from an infinite number of grapes, ripe and sea- 
sonably gathered, in clusters, somewhat squeez* 
ed in the press ; and, lastly, purged and clarified 
in the vessel f. Whence it is no wonder if wd 
differ from others. 

124. It will also, doubtless, be observed of us, 
that ourselves have not proposed the true and 
best end, or scope of the sciences, (the thing W6 
censure in others) as the contemplation of truth 

* The saying of Philocfates, when he differed fVotn De* 
mosthenes ; viz, " Do not wonder, Athenians, that I dif* 
" fer from Demosthenes : for he drinks water« and I drink 
" wine." 

t The allegory is not difficult to interpret. The sponta- 
neous water of the understanding is the natural unassisted 
human reason, in the ordinary way of exercising its talent. 
The water drawn by the wheels of logic, is chiefly such do<s 
trinc as we find in Aristotle, his commentators, and follow 
ers ; but the wine of the Author is the knowledge gained 
from a large number of attentive obsenrations made upon 
nature, and a variety of careful experiments, or a Sy^va of 
matter, collected widi choice and judgment^ raminated upon 
in the mind« and somewhat digested, and foimed iiit» 
Axioms and rules of practice. 
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is of greater dignity and sublimitj than all utility 
and greatness of works, whilst the long and soli*- 
citons dwelling in matter, experience, and the 
uncertainty of particulars, which we recommend> 
fixes the mind to earth, or rather sinks it into an 
abyss of confusion and perturbation, at the same 
time driving and keeping it aloof from the sere^- 
nity and tranquillity of a much diviner state, that 
of abstract wisdom. 

We willingly allow the force of this argument, 
•and above all things endeavour after what it in- 
timates and requires. For we would place a 
true model of the world in the human under- 
standing, such as the world is found to be, and 
not such as any one's reason might make it. 
And this cannot be done without first very care- 
fully dissecting and anatomizing the world. 
But for those ridiculous and mock models of 
worlds, which the fancies of men have formed in 
philosophies, we reject them absolutely * ; and 
therefore, let men well consider and understand 
the difference there is between the idols of the 



* Such suppose as the categorical world of Aristotle, the 
world o£ Epicurosj Ae Platonical world, and, of later date^ 
tbe Cartesian world, &c. almost every philotopher pretend- 

* ing to model the world in his own metnner ; or to shew, if hie 
had be^n the creator, how wisely he would have made it 
But to find out what the word is in itself, as the Aathor of 

-Nature has made it, is the thing here proposed. 
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human mind, and the ideas of the divine mind, 
the former being no more than arbitrary abstrac- 
tions, but the other the true signatures of the 
Creator upon tlie creatures, as impressed and li- 
mited in matter, by true and exact lines*. And 
therefore, truth and utility are here the very 
things required ; and works should be more 
esteemed as they are pledges of truth, than as 
they are useful in lifef. 

• Ftt. Thitigs themselves^ with their differences, relations^ 
dependencieSf &c. 

t Observe, that works, in the Author's sense, being d^ 
rived from a knowledge of nature, are proofs that nature i& 
understood, so far as regards the work effected ; for works 
cannot be performed, without knowing how to perform diem. 
And though this be a valuable fruit of knowledge, yet it is 
not the only one ; but the contemplation of the truth, here- 
by confirmed to the mind, raises in it that veneration which 
is due to, the Author of Nature, and wherein the perfection 
of the human intellect seems to consist To thb purpose, 
tiie Author adds, in anoth%r place : If any one, delighted 
with the love and veneration of contemplation, should think 
the frequent and honourable mention we made of works, 
sounds harsh and disagreeable, let him assure himself, that 
he acts contrary to his own desires ; for, in nature, wotkB 
are not only beneficial to life, but the token of truth. And 
as it is justly required in religion, that faith should be de- 
monstrated by works, so it is congruous in natural philoso- 
phy, that knowledge also should be shewn and demonstrat- 
ed bjp works ; for truth is more manifest and confirmed by 
the indication of works, tb^n by arguments, or even than 
by sense. So that the state and condition of men is im« 
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125. It may, petbapBy be likewise objected^ 
that we are only doing what has been done be* 
..fore, that the ancients proceeded in the same 
way that we do, and therefore, that we shall 
probably, after all this struggle and striving, but 
at length come to some one or other of ^lose 
philosophies which prevailed among the an- 
cients ; for that they, in the beginnings of their 
contemplations, procured a large stock of ex- 
amples and particulars^ digested them into re- 
gisters, common-place books, and titles, and 
thence composed their philosophies and thm* 
arts, thus pronouncing upon full discovery, that 
they added examples occasionally, by way of 
confirmation, and as a help to instruction, but 
thought it needless and burtbensome to publuh 
their notes, memoirs, and common-place books 
of particulars, herein following the example of 
builders, who, after they have erected an edifice, 
take down the ladders and scaffolding, and re^ 
move them from sight. 

It is true, one cannot easily believe that the 
ancients should have proceeded otherwise, but 
unless we foiget what has been above delivered, 
this objection or scruple is easily removed. For, 

proved by the my same means that improve the mi"'* 
We therefore judge, that what we have said of the d' 
and excellence of works, and the end in view, is no 
to, but comes iar short of the iru^ See Aph, 1S9. 
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ite confess, that the ancients had a fonn of en*' 
quiry and discovery, and their writings shew it, 
but this form was no other than flying from 
certain particular examples, with the assistance 
of common notions, (and, perhaps, some favou- 
rite part of the received opinions) to the most 
general conclusions or principles of the scien* 
ces, from the fixed and undisturbed truth where- 
of they drew out and proved inferior conclu- 
sions^ by intermediate propositiops, and built 
Uieir arts of these materials ; and if new particu- 
lars and examples arose, or were produced, to 
oppose their established doctrine, they either 
made them square, by subtile distinctions, or ac- 
eommodated explanations of their own rules ; 
Or else, in a gross manner, struck them out by 
exceptions ; at the same time laboriously and 
obstinately wresting, and fitting the more tract- 
able particulars to their own principles. We 
must add, that neither their natural history, nor 
experience, was any way such as the case re- 
quired ; and that their method of bounding at 
once to their most general cunclusions, .was the 
bane of philosophy *. 

126. It may also be objected, that as we dis- 
allow a liberty of pronouncing, and laying down 
sure principles, till, by intermediate steps, we 

* $ee obove^ Sect. L and II. pauim 
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s||«4I tove regularly ^ome to the most universal 
copdusioqa ; we p9.tronize a suspension of the 
jl^dgq)ent, and bring all to a state of scepticism* 
The truth is, wq intend and prppose, not the art 
pf doubting, in general ; but the art of doubting^ 
properly ; for' we do not detract from, but ad- 
i^ister to the 3ense ; and do not despise, but 
regulate the understanding. And it is better to 
l^pow so much as is pecessary, and yet not ihiuk 
purselyes to know all, than to t^unk that we know 
a}l, and yet remain ignorant of that which is 
necessary *. 

127. It may likewise be doubted, whether we 
speak only of perfecting natural philosophy, in 
our manner ; or of the other sciences also, as 
}ogic, ethics, politicsj^ &c. Our answer is, that 
what we here deliver regards them all. And as 
the common logic, which governs things by syl- 
logism, belongs not only to the natural sciences, 
but to all ; so our new logic, which proceeds by 
induction, comprehends every thing. For we 
(design and draw up histories, and tables of in- 
vention, 1 . for the passions of anger, fear, mo- 
desty, and the like ; 2. for models of govern- 
ment and civil affairs ; and, 3. for the mental 
actions of the memory, composition, division, 
judgment, &c. 4. for heat, cold, light, vegeta- 

• See the De Au^mettt. Scicntiar, 
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tion, &c. But as our method of interpretation, 
after our history shall be once procured, and pre- 
pared, does not, like the common logic, regard 
only the motions and reasonings of the mind, but 
likewise the nature of things; so we conduct 
the mind in such a manner as that it may, in 
every respect, properly apply itself to the nature 
of things; and therefore shall deliver many dif- 
ferent precepts, in the doctrine of interpretation, 
which may, in some measure, relate to the quali- 
ty and condition of the subject enquired into, 
and the manner of invention*. 

128. But no one, sure, can suspect, that we 
desire to destroy and demolish the philosophy, 
the arts, and the 'sciences, at present in use : 
for, on the contrary, we embrace their use, and 
willingly pay tliem all due honour and observ- 



• A considerable part of this direction comes in the Se- 
cond Part of this work. And that the Autlior extended his 
view, and fitted his new logic, to the purposes not only of 
physics, but oniverba] philosophy, and the whole body of 
arts and sciences, appears from his dt AugmentU ScietOich 
rum, and Sylva Sylvarum, as well as from the present. work> 
and the particular enquiries himself has begun ; such as the 
History of Life and Death, the History of Winds, the His- 
tory of Astronomy, the History of Philosophy, the History 
of Authors, Discourses of War, Govemmeut, Morality, 
Oeconomy, &c. So that the method of working by tablss 
,and induction seems excellently fitted fo^ the due and 
commodious prosecution of all kinds of enqiiiries. 
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ance. And, indeed, we would no ways hinder 
them from being used in maintaining disputes^ 
adorning discourses, and serving in the profes* 
sory offices, and short methods of acting in civil 
hfe ; or, again, from being received, Hke coin^ 
by the common consent of mankind. For we 
openly declare, that the things we offer are not 
very conducive to thes^ purposes, as they cannot 
be brought down to vulgar capacities, otherwise 
than by effects and works. And how sincerely 
we profess this affection and good-will towards 
the sciences already received, our former attempt 
for their advancement, may save us the trouble 
of repeating. But this we firmly and expressly 
aver, that by the methods now in use, no great 
progress can be made in the contemplative and 
doctrinal sciences ; nor they possibly be em- 
ployed for the enlarging and extending of 
works*. 

* This seems the proper place wherein to insert and pre- 
«;rve a few Aphorisms, belonging to the present subject, 
that were found scattered in other parts of the Author's 
works. 

1. " But if any one »hall think it needless in us to be- 
** stow so much pains and diligence in preparing the minds 
** of men, or imagine that we do it in some measure to 
" shew our parts and learning, and therefore had rather 
*' without all circumlocution, and preparatory discourse, be 
** told the thing itself, directly, in few words : We answer, 
** iboX we could wish, for the good of mankind, this wer- 
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1S9* It remains, that we say something to the 
excellency of the end in view ; which, if saidbe- 



*' the case ; or that it were as easy to surmount the difficul- 
** ties> and remove the unpediments in our way, as it is for 
" us to lay aside empty pride and ostentation. But w© 
^* 4^sire mankind should know« that we have had some ex- 
" perience of the way, ii^ this great solitude we are enter- 
" ing, as the subject we have now in hand absolutely re- 
" quires we should ; and that we would by no means ex- 
f' pose or betray such a subject, through a want of skill to 
^' treat and deliver it. We must, therefore, assure thenf , 
" from a thorough consideration and insight both of things, 
" and the miuds of men, that we find it almost harder to 
" gain access to the mind, than to things ; and that we find 
" the labour and difficulty of delivering not much less than 
" of discovering. So that we are here obliged to practice, 
" what is ahnost a new thing in intellectual matters, com- 
" plaisance, or courtship ', and at once to bear the loa4* ' 
♦* not only of our own thoughts, but those of other men. 
" For the only way of subvening the idols of vanity is by 
" approaching them obsequiously ; and not by rushing in 
■" upon them with violence and fury. 

!?. " And this does not wholly happen from hence, that 
'* men are captivated with the admiration of authors ; or 
« jswoUen with their own conceits ; or because, through ' 
" custom, and prejudice, they will not be impartial ; for, 
** though a man would very gladly impose a just imd frren 
" temper upon himself; and, as it were, forsweat all pre- 
" judice ; yet even such a deposition of mind cannot be 
" trusted. For no man has a command over his own under- 
" standing, which depends not upon his will : Nor is the 
" spirit of the philosophers, any more than the spirit of the 
" proptets, subject to fbose it reigns i». It is mU ttiei^ 
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fpre, might have s^med no more than a good 
wi^h ; but now, when the grounds of hope are 



•^ fore, tbe equity, the sincerity, or the facility, of other 
** men ; but our own conduct, diicretion, and condescen- 
" si(m, that must secure us in our undertaking, and render 
" it sncceasful. 

3. " And here, again, we lie under no small difficulty, 
" on account of our own natural temper and manners ; for 
" it is an irrevocable decree^ with us, ever to retain oar na- 
** tive candor and simplicity ; and not attempt a passage to 
" truth under the conduct of vanity ; but so to moderate 
*' and behave ourselves, as not by any artifice, cralt, cun- 
" ning, imposition, imposture, or any thing like imposture^ 
'' but barely by the ornament of order, and by diligently 
*' engrafting new discoveries upon the soiindest part of the 
" old ones ; to work our way, and effect our design. So 
'* far, therefore, from labouring this point too much, that 
** we rather judge we have bestowed less pains and dill- 
** gence in preparing men's minds, and conquering such 
'^ great difficulties, than the nature of the design requires., 

4. " It is observable, that most men, in delivering or 
** concealing the^ knowledge, do not deal sincerely, or &<t 
" the nature of the thing demands And though the crime 
" may be less, yet the mischief is the same in those who are 
" of sound morals and approved candor; but want pru- 
" deuce, <x the art and mediod of delivering the things in 
" their just order. Yet this unfair, ungenerous, or unskil* 
f fill manner of delivering the sciences, is not greatly to be 
'* complained of, as such writers have not, by their way of 
" delivering, broke the force of the things they deliver ; 
" for a perverse way of teaching is justly preserved, where 
" only triflei are taught. But, as our design is not to de- 
" li'ver the fictions of our own fency, the sport of wordf^ a 
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laid, and unjust prejudices removed, it may^ 
perhaps, have greater weight. If, indeed, we 

" mixture of philosophy and religion, nor certain popular 
" obserrations or considerable experiments, worked op into 
" fabulous theories; but real nature, with all her fruits 
" about her, we should think it a betrajing of our trust, ta 
" infect such a subject, either with an ambitious, an igno* 
*' rant, or any other faulty manner of treating it. Our ut- 
" most study is, therefore, bent upon a just and proper me- 
" thod of delivering ourselves. 

5. " Many will, doubtless, be inquisitive to know, what 
•' this just and proper method is ; and require it to be told 
" them naked and artless, without any preamble ; that they 
" may exercise their own judgments upon it ; and we wisb« 
" indeed, matters were so well with them, that we might 
" gratify theh- request. But the truth is, the minds of men 
•' have the ways and passages up to them, so thick beset, 
" and obstructed with such dark, deep-rooted, and invete- 
** rate idols, as in no wise to be soon cleared, laid level, 
" and polished, to receive the true and native images of 
" things. Whence we are obliged to use our utmost ad- 
" dress, to insinuate and slide into these dark and thick co- 
" verts. For as lunatics are only to be cured by art, and 
" proper applications ; but are rather made worse by force, 
" opposition, and rough usage ; the same course are we 
" obliged to take, and use a gentle method in the cure of 
" this universal madness. And here we, surely, have a 
** hard task, to deliver scienc^e so innocently, as to give no 
" occasion of error and offence ; yet with such a native 
" and implanted force, as may procure credit, guard agiunst 
« the injuries of time, and deliver knowledge down to pos- 
" terity ; like a vigorous and lively plant, that may daily 
" grow and increase; whilst, at the same time, we singki 
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had perfected the whole design, and did not de- 
sire others to share the labour with us, we would 
have dropped every thing of this kind, lest it 
should be taken for publishing our own merit ; 
but as an edge must be given to the industry of 
others, and their minds be excited and raised, it 
is proper we should here admonish mankind of a 
few particulars. 

And, first, the introduction of noble inven- 
tions seems to hold by far the most excellent 
place among all human actions. And this was 
the judgment of antiquity, which attributed di- 
vine honours to inventors, but conferred only 
heroical honours upon those who deserved well 
in civil affairs, such as the founders of empires, 
l^slators, and deliverers of their country. And 
whoever rightly considers it, will find this a judi- 
cious custom in former ages, since the benefits of 
inventors may extend to all ' mankind, but civil 
benefits only to particular countries, or seats of 
men ; and these civil benefits seldom descend to 
more than a few ages, whereas iiiventions are 
perpetuated through the course of time. Be- 
sides, a state is seldom amended in its civil af- 
fiiirs, without force and perturbation, whilst in- 

*' oat for ourselves/ and, as it were, adopt a rightly dispos- 
♦' cd and legitimate race of readers. But whether we have 
" done all this^ must be left to the judgment of poste- 
" rity." 



143 

▼entions spread their advantage, without doing 
iojurj, or causing disturbance. 

Discoveries also are like new creations, and 
imitations of the divine works. And, it is ob- 
servable of Solomon, that he fixf^d not his gloiy 
in any of the privileges of royalty, or other ex- 
cellencies whereof he was possessed, but in this 
single business of invention. It is the glory of 
God, says he, to conceal a thing ; and the glory 
of the king to find it out. 

Again, let any one consider what a difference 
there is betwixt the life led in any polite pro- 
vince of Europe, and in the savage and barba- 
rous parts of the West-Indies, and he will find it 
so great that one man may deservedly seem a 
god to another, not only on account of greater 
helps and advantages, but also upon a compari- 
son of the two conditions ; and this difference i» 
not owing to the soil, the air, or bodily constitu- 
tion, but to arts. 

Again, it may not be improper to observe the 
power, the efficacy, and the consequences of in- 
ventions, which appear no where plainer, tlian 
in those three particulars, unknown to the an- 
cients, and whose origins, though modem, are 
obscure and inglorious, viz. the art of printing, 
gunpowder, and the compass, which have alter- 
ed the state of the world, and given it a new 
face ; 1. with regard to learning ; 2. with regard 
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to war; and, 3. with regard to navigation. 
Whence numberless vicissitudes of things have 
ensued, insomuch that no empire, no sect, no 
celestial body, could seem to have a greater 
lefficacy, and, as it were, influence over human 
affairs than these three mechanical inventions 
liave had. 

Again, it may nQt be amiss to distinguish three 
kinds, and, as it were, degrees of ambition in 
mankind ; the first, that of such as desire to ag- 
grandize their private power in their own coun- 
try, which is the most vulgar and degenerate ; 
the second, of such as endeavour to enlarge the 
power and empire of their country, in respect of 
others, which is more noble, though no less cu- 
pidinous ; but if any one should strive to restore 
and enlarge the power and empire of mankind 
over the universe of things, this ambition, (if it 
deserves the name of ambition) is, without dis- 
pute, more solid and majestic than the others* 
But the empire of man over things is entirely 
founded in arts and sciences ; for nature cannot 
otherwise be commanded, than by obeying her 
laws. 

But if the utility of any particular invention 
can affect mankind so much as to make theuL 
think him more than human, who could, by any 
single benefit, oblige the whole species, how 
much more noble must it appear, to discover 
some one thing, by which all others may readily 
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be discovered ♦ ? And yet to say the truth, as we 
are greatly obliged to light, because by its means 
we can see to read, find our way, exercise our 
arts, and distinguish one another; whilst the 
sight of the light itself is a more excellent and 
beautiful thing than these its various uses, so, 
without dispute, the contemplation of things, as 
they are in themselves, without superstition or 

* Viz. A new machine^ or logic, directing the mind to act 
upon all subjects with great advantage. This discoveiy 
the Author, in another place, compares to the discovery of 
the compass, thus. " As in former ages, when navigation 
" was directed barely by observing the stars, men could do 
" no mere than coast it along the shores of the old worlds 
." or cross some narrow seas, whilst the use of the compass 
" was required, before the great oce&a could be traversed, 
" and the new world be discovered ; In like manner, the 
" present discoveries in arts and scieuces might be made by 
" instinct, experience observation, and contemplation, as 
" lying not very remote from sense ; but, before the deep- 
" er and more remote parts of nature can be laid open, a 
" better and more perfect way of using and working with 
" the mind is necessarily required." He farther observes, 
that " the new world of knowledge differs from the new 
*' world of America ; the former being much better fumisb- 
" ed with arts than the latter, so that the known arts of En- 
" rope are great things there ; whereas, on the contrary, 
" the additions still required to the arts in use must be of a 
" higher kind, and so effectual as to bend, subdue, and 
" conquer nature, or affect her 'radically ; for it almost 
" constantly happens, that the things ea»y to find prove but 
" of little service, whilst the roots of greatest virtue and 
" efficacy are deepest buried." 
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' imposture, error or confusion^ is itself of greater 
dignity than all the benefits of invention*. 

If anyone, in the last place, should object 
that the arts and sciences may be wrested, and 
turned to evil purposes, or sin, luxury, &c. this 
can have little weight, because it may be said of 
all the best things in the world, such as great ca- 
pacity, courage, strength, beauty, riches, light 
itself, &c. Let but ipankind recover their right 
over nature, which was given them by the Divine 
Being, let them be well provided of materials, 
and rectified reason and sound rehgion will di- 
rect the use f. 

130. It is now time we should propose the art 
itself of interpreting nature, wherein, though we 
conceive that we have laid down highly useful 
and just precepts, yet we attribute no perfection, 
or absolute necessity, to this art of ours, as if 



• See above, ApH. 124. 

i Perhaps it is not easy to form any considerable objec- 
tion to the present design, besides those tha£ have been al- 
ready answered. However, if any remain, they have a 
right to be proposed, even though derived, as possibly all 
the above-mentioned are, from anticipation, or the common, 
imperfect, and hasty ase of the rational faculty. Upon a 
retrospection, those that have produced appear chiefly per- 
sonal, and are answered accordingly by arguments adhemi- 
nem, that do not directly affect the main of the question, 
only tend to molify and assuage men's minds, and allay the 
winds of prejudice and hasty opposition. 
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nothing could be done without it. For it is our 
opinion, that if men were possessed of a just his- 
tory of nature and experience, were thoroughly 
versed therein, and could command themselves 
but in two particulars ; the one, in laying aside 
received opinions and notions ; the other, in 
withholding the assent, for a season, from ge- 
neral conclusions, they might, by their proper 
and native force of mind, without any other art, 
fall upon our form of interpretation,' for the 
whole is no more than a genuine and natural 
work of the mind, when the obstacles to it are 
removed, diough, doubtless, all will be made 
readier for use, and receive great strength, by 
our precepts. 

Nor do we say that nothing can be added to 
these precepts of ours ; on the contrary, we who 
do not highly esteem the mind in its own facul-' 
ty, but chiefly so far as it is furnished and joined 
with things, ought to lay it down, that the art of 
invention may gro\ir up with inventions them- 
selves*. 

♦, The Author's Piece, entitled Cogitata j; Visa, which 
was a rough draught of this first, or preparatory part of the 
Noman Organum, concludes thus. '' The matter we have 
'* in hand is not an opinion, hut a work ; and not designed 
" to lay the foundations of any sect or partial doctrine, but 
" to prove generally and extensively useful. Whence it 
" has required the greater care and consideration, not only 
" with regard to the perfecting of the thing itself^ bat also 



147 

** with regard to the manner of delivering and commnni- 
'< eating it. For it is commonljp found, that men ]iave 
*' views to fame and ostentation, sometimes in concealing, 
" and sometimes in ottering the knohfrledge they think they 
" have acquired. And those also who have things but of 
" little weight to offer, usually describe and put them off in 
*' half lights, the better to serve and humour their own va- 
" nity. But for our undertaking, we judge it of such a na- 
" tore, that it were highly unworthy to pollute it with any 
*' degree of ambition or affectation. And yet, unless we 
" were greatly unskilled in the nature of men's minds, and 
■" of things, and desired to enter the road at once, without 
*' making the least trial thereof, it lies upon us to remem- 
•' ber, that inveterate errors can only be rooted out by art, 
" and gentle treatment ; and that, therefore, a certain pro- 
" dence and compliance must be used, so far as may coni- 
" port with candor and simplicity, in order to prevent op- 
" position before it is made. And, for this purpose, we are 
*' preparing a philosophical work, that may have a quiet 
*' and agreeable access to the senses of men. ' And this, we 
•' hope, will prove the easier, because we do not propose 
" ourselves as leaders, but derive and scatter light from na- 
*' ture herself, so that there shall hereafter be no occasion 
" for leaders. But time, in the interim, being on the 
" wing, and tlje Author too much engaged in civil affairs,, 
'* especially considering the uncertainties of life, he would 
" willingly hasten to secure some part of his design from 
" contingencies ; and after much close thought, and a deli- 
•' berate consideration, he determined, that, to prevent so 
" useful a thing from disaster, the best course was to pro- 
*' pose and lay down certain fables of invention, or forms 
" of genuine enquiry, that is, the digested matter of parti- 
" culars, designed for the work of the understanding, and 
" this in some determinate subjects, by way of exaip 
" a palpable model of the whole. Nor could h 
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" any thing better for letting the tme manner of proce- 
" dure, and the errors of the way, in a clear light; or for 
" evidently shewing, that the things delivered are solid, 
" and not the sport of words ! and, again, for distinctly 
" pointing out what they should avoid who either distrust 
" the design, or conceive too highly of it. And hence, 
" though we should not ourselves compleat the undertak- 
** ing, yet men of a solid and sublime genius, being thus 
** admonished by what we have offered, may, without any 
" greater assistance, expect the rest from themselves, and 
" finish it. For as to the matter in hand, we are almost of 
*' his opinion, who said. This b enough for the wise ; and 
" for the unwise, more would not be serviceable. But as 
" it would have appeared too abrupt to have begun with 
" the tables themselves, we thought proper to introduce 
*' them by this preparatory discourse. 
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PART IL 



SECTION I. 

VABTICULAR APHOBI8M8 POB INTERPRITINO NATVRi; 

OR« THE MEANS OP ENLARGING THE HUMAN 

POWER AND KNOWLEDOBj BY THB 

DISCOVERY OP PORMS. 



APHORISM I. 

1. It is the office and end of the human power 
to generate, or superinduce, a new nature or na- 
tures upon a body assigned ; and> 2. the office 
and end of the human knowledge, to discover 
the form of a nature assigned ; that is, its real 
difference, naturizing nature, law, or the foun- 
tain from whence it -flows, which are terms we 
• use, in order to give some tolerable notion of 
our meaning*. And, subservient to these two 

* For a follet notion of fonns see below« Aph. 2, VT, 20. 
and SteU 11. Aph, SIS, tT, &c. Bat, to render this Aphor- 
ism more clear and intelligible, we may turn it thos. 
" Upon a given basis of matter, to form or introduce a new 
" nature, in all possible cases, is the use and ezerciM of our 
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primaiy works, there are two other secondary 
ones, of inferior consideration, thus, 1. to the 
former belongs the transformation of concretes, 
from one thing into another, through all possible 
variety ; and, 2. to the latter, the discovery of 
the latent process in every generation and mo- 
tion, as it is continued from the manifest effici- 
ent, and the manifest matter, up to the giving of 
the form ; and, in like manner, there belongs to 
it the discovery of the concealed structure of 
quiescent bodies, or bodies that are not in mo- 
tion*. 

2. How inadequate and unsuccessful that hu- 
man knowledge is, which we have at present in 



" powers, and to discover the causes of the effects in all 
" subject^ is the use and exercise of our knowledge, which 
" are two coincident intentions, and in effect the same. 
"' For what, in speculation, appears to be the cause, is, in 
" practice, the means of action, and directs us in the per- 
" forming the tiling. Thus, for example, upon finding that 
" the specific and determinate virtues, or tastes and odours 
" of certain aromatic plants, reside in their essential oils, 
" we are hence directed to obtain these oils, in order to 
" procure the peculiar virtues, tastes, and odours of such 
" plants. And thus the case holds universally, as will 
" more fu% appear hereafter." See below, Aph. S, 4, 
11, 12, &c. 

* The present set of Aphorisms will require a considera- 
ble degree of attention, and should be read in the manner 
of mathematical demonstrations. 
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ute, may appear from the things commonly as- 
serted*. It is certain, that true knowledge is 
the knowledge of causes. Now we may proper- 
ly make four kinds of causes, viz. 1. the matter; 
S.J^e form ; 3. the efficient ; and, 4. the end. 
But the latter, or final cause, is so far from being 
serviceable^ that it corrupts the sciences, unless 
it be restrained to human actions. The disco- 
very of forms is held desperate, and the efficient 
and material causes, in the manner they are> at 
present sought after and admitted, (viz. the re- 
mote efficient, and the remote material causes, 
without the knowledge of the latent process up to 
the form) are trifling and superficial things,, that 
scarce at all contribute to real and effective 
knowledge. It is true, we above noted and cor- 
rected the error of the mind, in attributing the 
essences of things to forms f; but although in 
nature nothing really exists besides individual 
bodies, that perform individual actions, by a 
law ; yet in doctrine this law itself, the enquiry 
into it, with the discovery and explanation there- 
of, is the foundation as well of knowledge, as of 
works ; and it is this law, and its parts, that we 



* Which are seldom founds upon farther enqniry, to be 
derive,d from their caases> so that they frequently fail when 
used as rules of practice. See the First Part, passim* 

t See above, Aph* 51. 
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understand by, the name of forms *, especialiy 
as the term already, p re vails, and is grown fami- 
liarf. 

3. He who knows the cause of any nature, as^ 
for instance, that of heat, or whiteness, in cer- 
tain subjects only, has an imperfect knowledge ; 
he who can produce an effect upon certain mat^- 
ters only, among those susceptible thereof, has, 
in like manner, an imperfect power ; and he who 
knows only the eflScient and material causes {. 
which are unstable, and, in some cases no more 
than vehicles, or causes that carry the form, 
may arrive at new inventions in a subject some- 
what similar and prepared,* though he cannot re- 
move the boundaries of things that are deeper 
fixed ; but he who understands forms, will per- 
ceive the unity! of nature in the most dissimilar 



* By the word forms, therefore, we are to understand a 
full and clear knowledge of the law, procedure, or means of 
nature, in producing effects. This notion will, however, be 
ferther improved and explained hereafter. See below, 
Aph, 17, 20. 

t The Author every where endeavours, as much as pos- 
sible, to retain the ancient terms, though he conveys new 
meanings under them, as judging it best to innovate, like 
time, by degrees. 

t See Aph. 2. of this Part. 

§ Vis. The uniformity, or radier the identity, or same- 
ness, of nature ; for by the supposition, forms are the laws 
of nature *, according to w^ich she constantly acts ) that is 
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cafies; and may therefore discover and produce 
such things as have not hitherto appeared; or 
such as neither the. vicissitudes of nature, nor 
the industry of experimenting, nor chance itself^ 
could ever have brought into being: nor would 
they otherwise have entered the thoughts of 
men*. So that justness of theory, or contem- 
plation, and freedom of practice, or operation, 
depend upon the discovery of forms. 



ever in one and the same manner; so that a knowledge of 
formal is a knowledge of the unity, identity, or what may 
be called the manner of nature. 

* In another place, the author has broke this Aphoritm 
into Parts ; which may render it more intelligible; viz. 

li " He who understands the cause of any nature in 
" certein subjects only, has but an imperfect knowledge ; 
" as he who can produce an effect only in one certain mat- 
'* ter, of all those susceptible thereof, has but an impe^• 
*' feet power. 

2. " He who understands efficient and'material caus^f 
*\ is thence instructed how to compound, divide, transfer* 
" or produce, and even proceed to new discoveries, in sub- 
" jects of a somewhat similar and disposed matter ; but 
" cannot by this means alter the deep fixed limits of things. 

3. " He who understands the causes of any nature but 
" in certain subjects, knows only the efficiency or material 
" causes, which are unstable things ; and no more diaa 
'* vehicles of causes, wherein the form resides; but he who 
" understands the uniformity of mature, in *very different 
" kinds of subjects, has a knowledge of the fomu of 
" things. 
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4. Although the human power, and human 
knowledge, are nearly allied, and, in a manner 
the same ; yet by reason of the pernicious and 
inveterate custom of dwelling in abstract no- 
tions, it b abundantly the safest way to begin 
and build up the sciences, from those founda- 
tions which are laid in order to practice, so as 
to let this mark out, and determine the theory. 
We shall, therefore, here examine what kind of 
rule, directions or leading, a man would prin- 
cipally wish for, in order to superinduce an as- 
signed nature upon a given body. 

Thus if any one should desire to superinduce 
upon silver the yellow colour of gold, and to in- 
crease its specific gravity, or to superinduce 



' 4. *' He vbo understands forms, will discover and pro- 
** dace such things as are hitherto unknown, and unproduct- ' 
" ed ; and such as neither the revolutions and changes of 
" nature, nor experience, would ever have manifested 3 nor 
•* the thoughts of men ever otherwise have conceived. 

5. " The way and perfection of truth and power is the 
" same ; viz. the discovery of forms » upon which ensues 
*' both a just theory, and an unlimited practice. And 
" hence it appears, that the perfection of human know- 
«« ledge, both speculative and practical, is the knowledge 
" of forms. For to contemplate the process of nature in 
** her works, is a just theory, that leads to a pefect prac- 
*' tice." No wonder, therefore, if the discovery of forms 
be the sole business of this Second Fart of the Novum Ot' 
ganum. 
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transparency upon an opaque stone ; malleabi* 
lity upon glass ; vegetation upon a body not of 
the vegetable kind, &c. he would, doubtless, cle* 
sire to be shewn, (1.) someway that should not 
frustrate his labour, or fail him upon tlie trial. 
(2.) He would desire such a method as should 
not tie him down, or confine him to the use of 
certain determinate means, and particular ways 
of working; because he might, perhaps, be un- 
provided herein ; or not have the power and con- 
venience of procuring the necessary helps : And 
if there were other methods, within his power, 
besides that delivered in the rule, for superin- 
ducing such a nature, that he might not be ex- 
cluded their use, through the limitation, or nar- 
rowness of his rule ; and so not receive the be- 
nefit of those methods. (3.) He would wish 
to be shewn something less difficult than the ope- 
ration he enquires after; and such as might ap- 
proach nearer to practice.^ 

The precept, therefore, for a true and perfect 
practical rule, is, that the rule be sure, unre- 
^ strained to particular means or expedients ; and 
dispose or lead directly to action ; and this is 
the same thing with the discovery of a real form. 
For, the form of any nature, is such, that where 
it is, the given nature must infalUbly be : The 
form, therefore, is perpetually present, when 
that nature is present : ascertains it universalis 
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and accompanies it every where. Again, this 
form is such, that when removed, the given na- 
ture infalUhly vanishes : Therefore the form is 
perpetually wanting, when that nature is want- 
ing ; and thus confirms its presence, or absence; 
and goes and comes with that nature alone. 
Lastly, a true form *, is such as can deduce a 
given nature from some essential property f, 
which resides in many things ; and is more in- 
timately known, or linked to nature, than the 
form itself. The precept, therefore, for a true 
and perfect theoretical- axiom, to find another 
nature, that may be convertible with tfie nature 
assigned ; yet limit the more common nature, 
Hke a true genus J. These two precepts, the 
former whereof is practical, and the latter spe- 

* Viz. A knowledge of nature's meaosj in producing 
any eflTect. See Aph, 3. of this Part. 

t To find thb property, therefore, readily disposes and 
leads to practice, by singlmg out one particular property, 
whereon the rest depend ; instead of pursumg a great many. 
Thus, it should seem, that if any matter could be made as 
ponderous as gold, it would become gold ; or if any matter 
could be made as hard and resplendent as the diamond, it 
would become diamond, &c. 

X So, for example, by enquiring, into the form of heat, 
a particular shuddering motion among the small parts of bo- 
dies, seems the convertible nature, or form, that, like a true 
genus, limits the more common nature of heat. See be- 
low, Aph, 15, 16, 17, 18, &c. but particularly,' i!j>fc 80. 



157 

culativey are one and the same thing*; and so 
what proves most useful in practice, b also per* 
jfectly just in theory f. 

5« But the rule, or axiom, for the transmuta- 
tion of bodies t, b of two kinds. The first, re- 
gards a body, as a certain collection or combi- 
nation of simple natures ||. Thus, for example, 
in gold, there meet together yellowness, a de- 
terminate gravity, malleability to a certain de- 
gree, fixedness in the fire, a particular manner 
of flowing in the fire, a determinate way of so- 
lution, &c. which are the simple natures in 
gold. And, therefore, this kind of axiom de- 
duces the thing from the forms of synple natures. 
For he who understands forms, and the manner 
of superinducing this yellowness, gravity, ducti- 
lity, fixedness, faculty of fusion, solution, &:c. 
with their particular degrees, and proportions, 
will consider and provide how to join them to- 
gether in some body ; so that a transmutation 
into gold shall follow : and this kind of opera- 

* ■■■■ ■ ■ m = 

• See Part I. Aph. 3. , 

t The meaning is, that to gain the best practical mles, 
nve must discover the forms of things; that forms are mles ; 
and theory and practice the same thing. The following 
Aphorisms jvill add more light hereto. See in particalar^ 
4ph. 9. 

t See Aph 1. of this Part. 

I Or wAat we commonly call properties. 
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tiou regards the principal action. For the way 
is the same of producing any one simple na- 
ture, as many: only man is more confined and 
restrained in working where many are required ; 
because of the difficulty of uniting a variety of 
natures together; which do not easily meet, ex- 
cept in the common and beaten roads of nature *. 
And yet this- method of working, which regards 
simple natures, though in a concrete body, may 
proceed upon such principles as are constant, 
eternal and universal in nature ; and afford such 
broad ways to the human power, as the mind, in 
the present state of things, can scarce conceive 
or represent to itself f. 

But the second kind of axiom, which depends 
upon discovering the latent process t, does not 
proceed by simple natures ; but by concrete 
bodies, such as they are found in the ordinary 
course of nature : For example, when enquiry is 
made from what origin, by what means, and 

• Viz. As they are united by nature herself; for exam- 
ple> in gold, quicksilver, &c. 

t There are several attempts of this kind in the Sylva 
Sjfkarum. See particularly, the articles gold, transmuta- 
tions^ &c. But a more perfect history of nature and art 
must be procured, before any successful method of this 
kind can be formed. 

I Vis. The several continued steps, or whose procedure 
of ^ture, in producing effects. See below, Aph. 6, 
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what procedure, gold, or any other metal, or 
stone, is generated, from its first fluid matter, 
or rudiments, up to a perfect mineral: Or, again^ 
by what process plants are generated, from the 
first concretions of their juices in the earth, or 
from the seed, to a formed plant; together with 
the whole succession of motion, and the various 
and continued endeavours of nature. Under- 
stand the same of regularly explaining the pro- 
duction of animals, from the first act of « gene- 
ijation ; and so of other bodies*. 

And this enquiry does not only regard the ge- 
neration of bodies : but likewise other motions 
and works of nature: for example, when en- 
quiry is made into the whole series and con- 
tinued actions of nutrition, from tlie first receiv- 
ing of the aliment, to a perfect assimilation; or, 
after the same manner, into the voluntary mo- 
tion of animals, from the first impression of the 
imagination, and the continued efforts of the 
spirit, down to the bendiiig and moving of the 
limbs; or, again, in explaining the motion of 
the tongue, lips, and other organs, up to tlie for- 
mation of articulate sounds. For these thing? 
also have regard to concrete natures, or natures 
associate and organical ; and belong, as it were. 



* Let an eye be had all along to the first Aphorism of 
this section ; , where a foundation of the whole b laid. 
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to the particular and especial customs .of na« 
ture ; and not to the fundamental and common 
laws which constitute forms. It must indeed he 
allowed, that tliis method seems more facile, 
quick and promising, than the primary method, 
ahove mentioned *. 

But the effective part, which answers to this 
ispeculative one, in like manner extends, and ad- 
vances its operation, from those things which 
are commonly found in nature, to certain others 
that lie near, or not very remote : though the 
higher and radical operations upon nature re- 
quire the former primary axioms. And wfiere 
mankind has no power of operating,, hut only of 
contemplating, as in the celestial bodies, which 
we cannot operate upon, change or transform ; 
yet the enquiry of the fact, or truth of the thing, 
belongs, no less than the knowledge of causes, 
and relations, to the primary, and universal 
axioms of simple natures f : suppose, for exam- 
ple, the enquiry about the nature of spontane- 
ous rotation, attraction, and many other na- 
tures ; which are more common and familiar to _ 
us than the celestial bodies themselves. And 
let no one expect to determine the question, 
whether the diurnal motipn belongs to the hea- 



* See above, §. 7. and agftiii> Aph, 1. 
t See above, J. 7. 
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y^iaa orjiie earth, unless he first understand the 
nature of sponataneous rotation*. 

6. The latent process we speak off, is a thing 
that cannot easily enter the mind, so beset as it 
is at present : for we do not here mean certain 
visible measures, or signs, or steps of procedure 
in bodies ; but a perfect continued process, the 
greatest part whereof escapes the sense. 

Thus, for example, in every generation and 
transformation of bodies, it comes to be enquii> 
ed what is lost, or flies off; what stays behind ; 
what is added ; what dilated ; what contracted ; 
what united; what separated; what continued; 
what cut off; what impells; what obstructs; 
what prevails ; what yields, &c. 

Nor are these things only to be sought in the 
generation, or transformation, of bodies; but 
after the same manner, it comes to be enquired 
in all other alterations and motions ; what pre- 
cedes; what succeeds; what is quick; what 
slow ; what gives motion, what governs it ; and 
the like. But all these things remain unknown, 
and untouched in the sciences, which .are, at 
present, formed in a very gross, and perfectly 



* Because the more simple, common^ and obvioas natures 
must be understood, before we can hope to understated such 
as are compounded, remote, or abstruse. 

t See Part U. Aph. 1. 

M ' • 
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inadequate manner. For as every natural ac- 
tion is performed by the smallest particles, or at 
least by particles so small as to escape the senses : 
let no man expect to govern nature, or turn her 
course, till he has, in a proper manner, become 
acquainted with. these small particles. 

7. Again ; the entjuiry, and dbcovery, of the 
concealed structure in bodies, is as much a new 
thing, as the discovery of the latent process and 
form : for men have hitherto trod oply in the 
outer courts of nature ; and are not prepared 
to enter within. But no one can superinduce a 
new nature upon a given body ; or successfully 
and appositely change it into another body ; un- 
less he has first a competent knowledge of the 
body to be altered, or transformed ; as without 
it he will fall upon frivolous methods, or at least 
such as are difficult, perverse and unsuitable to 
the nature of the body whereon he operates : 
and therefore in this respect also, a way must be 
necessarily opened and prepared. 

Labour is properly and advantageously be- 
stowed upon .the anatomy of organical bodies; 
such as those of men and brutes : as it seems a 
thing of subtilty, and a good scrutiny of nature. 
But this kind of anatomy is a work of the eye, 
subject to sense, and takes pleice only in orga- 
nical bodies ; so that it is an obvious and facile 
thing, compared with the real anatomy of the 
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latent structure ia bodies accounted similar ; es* 
pecially in specificate things and their parts; as 
iron, and stone ; the similar parts of plants and 
animals, as the root, leaf, flower, flesh, blood, 
bone, &c. And in this particular, human indus- 
try has not been entirely wanting ; as appears 
from the separations of supposed similar bodies 
by distillations, and other methods of solution, 
in order to shew the dissimilarity of the com- 
pound, by separating and collecting its diflerent 
homogeneous parts together : which is a thing of 
use, and makes to our present purpose : though 
it is often fallacious ; because many natures are 
attributed to separation, as if they pre-existed 
in the compound; whilst they are really given, 
and originally superinduced by the fire, heat, 
or other method of resolving them. And this 
also is but a small part of the business of finding 
the true structure of a compound ; as this struc- 
ture is a thing of very great delicacy and sub- 
tilty ; and rather confounded than discovered, 
and brought to light, by the operations of the 
fire*. 

Bodies, therefore,, are to be separated, and re- 
solved, not by fire, but by reason, and genuine 

•The fire is a very improper analyser in many cases ; es- 
pecially where the sabject is capable of being scorched, or 
rendered empyreumatic ; which quite perverts or alters it| 
tuitnre ; as we see in burnt sugar, &c. 
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induction ; with the assistance of experiments; 
and again, by comparing them with other bo- 
dies, and reducing them to simple natures^ and 
their forms, which meet and are combined in 
the compound ; for we must go over from Vul- 
can to Minerva, if we would bring to light th« 
real textures and structures of bodies ; where- 
in all the secret and specific properties aad vir- 
tues of things depend; and from whence the 
rule of every powerful alteration, and transfer* 
mation, is to be derived. 

Thus, for example, we must enquire, what Jfche 
spirit in every body is ; and what the tangible 
substance; whether this spirit be copious and 
turgid, or hungry and small in quantity ; whether 
it be thin or gross ; airy or fiery ; brisk or slug- 
gish ; weak or strong ; in progress or recess ; 
interrupted or continued ; agreeing or disagree- 
ing with the things external and circumjacent, 
&c. And in like manner we are to enquire a- 
bout the tangible substance (which admits as 
many differences as the spirit ;) what its coats^ 
its grain, and fibres, its kinds of texture. Agaio, 
under the same enquiry comes the distribution 
of the spirit through the corporeal mass ; with 
its pores, passages, veins, cells, and the rudi- 
ments, or first lineaments of the organical body. 
In which cases also, and consequently in the 
Investigation of every concealed structure, a 
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a true and clear light is afforded, by our primary 
Axioms^ sufficient to dispel all darkness and use- 
less subtilty*. 

8. Nor will this bring us to the hypothesis of 
atomsy which erroneously presupposes vacuity, 
and a permanent state of matter, but to real par- 
ticles, such as they are found. Nor need any 
one dread this subtilty, as inexplicable * ; for, 
on the contrary, tlie more the enquiry tends to 
simple natures, the plainer and clearer will every 
thing become, tiie business being thus brought 
from multiplicity to simplicity, from incommen- 
surables to commensurables, from surds to com- 
putables, and from things finite and vague, to 
such as are definite and certain, as in the case 
of the letters of the alphabet, and the notes of 

* See Part II. Aph. 1, 5, and 7. 

t This caution appears to be seasonably interposed ; for« 
donbtlessj many readers, who have not been used to ab- 
stmse speculations, or mathematical reasoning, will be at a 
loss to perceive what the Author drives at, or be apt to ima- 
gine the whole an intricate subtilty, not worth the trouble of 
understanding. Those who think m this manner, may 
j^ease to pass over, for a tin^e^ the first ten Aphorisms oi 
this Second Fart, and begin with the eleventh ; for the prac- 
tical tables, and actual method of investigating the forms of 
things, (where all is performed by examples and sensible re- 
presentations) will prepare the mind, and facilitate the nn- 
derstaoding of these more abstruse Aphorisms, if read after 
some tolerable notion of the business in hand, and the me- 
thod of conducting it, is procured. 
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inusic^. And it is then tiiat a natural enquiry 
proceeds justly, when physical considerations 
terminate in such as are mathematical f. And 
again, let no one be frighted at multitude or 
fractions, for in things performed by numbers^ 
it is as easy to set down, or think of a thousand, 
as of one, or of the thousandth part of an unite, 
as of an unite itself. 

9. From the two kinds of Axioms above laid 
down, arises a just division of philosophy and 
the sciences, taking the received temls (which 
come nearest in expressing the thing) agreeably 
to bur own meaning, viz. so that the enquiry of 
forms, which from the reason of the thing itself, 
and their own law, are eternal and immutable, 
may make metaphysics ; and the enquiry into 
the efficient, the matter, the concealed process, 
and latent structure, may constitute physics, as 



* For as all the variety of sounds and words are made 
out of twenty-four letters, and all the variety of tunes out of 
eight notes, so a few simple natures, or primary properties, 
Csuch as fluidity and firmness, volatility and fixedness, &c.) 
appear to compose all that variety which we find in bodies. 

t For all the motions, powers, forces, operatioils, ener- 
gies, and quantities of bodies, must be computed, measured, 
and determined, before natural philosophy can be perfect- 
ed. But let not the calculation be' rashly applied, before 
the facts are discovered and ascertained, for mathematics is 
not to constitute, but only to limit physics. 
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these several particulars regard the common and 
ordinaiy course, and not the fundamental and 
eternal laws of nature. And let each have its 
corresponding branch of practice, and mecha- 
nics be made subservient to physics, and magic 
(taking that word in its genuine sense) to meta- 
physics, on account of the wide passage which 
magic affords into, and the great command it 
has over nature *. And having thus estabhshed 
the scope and end of our doctrine, we proceed, 
ill a regular manner, to precepts f. 

10. The indications for the interpretation of 
nature include two general parts ; the first re- 
ates to the raising of Axioms from experience, 
i^id the second to the deducing or deriving of 
new experiments from Axioms|. The first is 



• This division appears extremely just and useful^ but 
has not, perhaps, been any way considered and regarded as 
it deserves, on account of the imperfect state of philosophy, 
for as philosophy improves, this division'must, almost of ne- 
cesnty, take place. 

t The nine preceding Aphorisms are a kind of close- 
wrought, axiomatical chain of doctrine, that, when rightly 
understood, will appear deep, sagacious, and drawn from 
nature, so as to lay a firm, just, and adequate foundation for 
the intended new logic, or method of investigating the forms 
of things. 

t This deriving of new experiments from Axioms, is ft 
port of the present work that was not published. See be- 
low^ Aph. 21. 



divided into three kinds of administrations <n- 
belpsy VIZ. the helps, 1. for the sense ; S. for the 
memory ; and, 3. for the reason. 

(1.) Therefore, a jnst and adequate natural 
and experimental history is to be procured, as 
the foundation of the whole thing ; for we are 
not to fancy, or imagine, but to discover what 
are the works and laws of nature* 

(2.> But natural and experimental hbtory 
is so copious and^diffusive a thing, as to confound 
and distract the understanding, unless such his- 
tory be digested and ranged in proper order ; 
therefore tables, and subservient chains of in- 
stances, are to be formed and digested in such a 
manner, that the understanding may commodi- 
Qusly work upon them. 

(3.) And though this were done, yet the un- 
derstanding left to itself, and its own sponiane- 
ous motion, is unequal to the work, and unfit to 
enter upon the raising of Axioms, unless it be 
first regulated, strengthened, and guarded; there- 
fore, in the third place, genuine and real induc- 
tion must be used as the key of interpretation. 
But we are to begin at the endj and proceed 
backwards to the rest*. 



* That b, we are to begin with indaction^ and proceed 
backwards to the forming of a natural and experimental his- 
tory, and then to the forming of Axioms^ &c. 
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The enquiry of forms* proceeds in this man- 
ner. First, all the known> instances agreeing in 
the same nature, though in the most dissimilar 
subjects, are to be brought together, and placed 
before the understanding. And this collection 
is to be made historically, without any over- 
hasty indulgence of speculation, or any great 
subtilty for the present. We will illustrate the 
thing by an example ii^ the enquiry into the form 
of heat. 

* Whereon the advancement and perfection of phiioflo* 
phy, the sciences, and all practical arts depend, as has been 
shewn above, Aph, 1 — 7. 
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TBS TBUS METHOD OP DISCOVERIKG 70RM8« ILLVB- 

TBATED BY JkN EXAMPLE IN THE FORM OF 

HEAT. 



TABLE I. 
Instances agreeing in the Nature of Heat ^, 

(1.) THE sun's rays, especially in summer, 
and at noon-day. 

(2.) The reflex and collected rays of the sun, 
as betwixt mountains and walls, but particularly 
in burning-glasses. 

(3.) Fiery meteors. 

(4.) Burning lightning. 

(5.) Eructations of flame from the caverns of 
mountains, &C. 

(6.) Flame of all kinds. 

(7.) Ignited solids. 

(8.) Natural hot springs. 

(p.) Heated fluids. 

(10.) Hot vapours and fiunes, and the air it- 
self, which conceives a violent and raging heat, 
when pent up, as in reverberatory furnaces. 

* Viz. A collection of the particulars wherein heat ia 
founds «o that the following particulars agree in having the 
nature of heat pommon to ^em all. 
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(11.) Certain clear, sultry seasons, from the 
constitution of the air, without regard to the 
time of year/ 

(12.) Subterraneous air, confined in certain 
vaults or caves, especially in the winter. 

(13.) AH shaggy matters, as wool, the furs 
and plumage of animals, have some degreee of ' 
warmth. 

(14*.) All bodies, as well solid as fluid, dense 
as rare, even the air itself, exposed to the fire 
for a season, become hot. 

(15.) The sparks caused by a stjrong percus- 
sion betwixt the flint and steel. 

(l6.) All bodies upon a strong attrition, as 
stone, wood, cloth, &c. whence the axletreea 
and wheels of carriages sometimes take fire; 
and it has been a practice to procure fire by at* 
trition in the West-Indies*. 

(17.) Green and moist plants, laid up and ' 
pressed close together, as roses, pease in ci^rts, 
&c. so likewise hay stacked before it is dry, ofteo 
takes fire*. 

(18.) Quick-lime, slaked with water. 

(19.) Iron, vlhen first dissolved with acid 
spirits, though contained in a glass, without 

* Viz. fiy rubbing two ^sticks together in aparticnlay 
manner. 

t See Boerhaave's Chemistry, Process 88, on the Putre- 
faction of Vegetables. See also the Paper of Dr. Cox^ 
upon the same subject in the Philosophical Transactions. 
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any assistance of the fire ; and, in like maimer, 
tin, &c. though not so intensely. 

(20.) Animals, especially their inward parts ; 
though in insects, by reason of the smallness 
of their bodies, no heat is discoverable to the 
touch. 

(2i.) Horse-dung, and the like recent excre- 
ments of animals. 

(22.) Oil of vitriol, aqua fortis, &c. have the 
effects of heat in burning linen, &c. 

(23.) The essential oil of origanum, and the 
like, have tlie effects of heat in burning the 
teeth*. 

(24.) Well rectified spirit of wine has the 
effect of heat, so as to blanch and harden the 
white of an egg put ihto it, almost like boiling 
water ; it also hardens or scorches, as it were, 
bread that is suffered to lie therein. 

(25.) Spices, and spicy herbs, such as dragons, 
old cresses, &c. though not hot to the hand, 
either whol^ nor in powder, yet when chewed a 
little, are found hot, or burning, to the tongue 
and palate. 

(26.) Strong vinegar, and all acids, cause a 
pain not greatly differing from that produced by 
beat, when such acids are applied to any part of 

* All the essential aromatic oils seem heating and inflam- 
ing to the lK>(iy, particularly th% oils of dnnaiBony cloves, 
cortex winteranos, 6tc, 



175 

the body that is not defended by a scarf-skin, 
as the eye or tongue, for example, that are naked, 
or any other part that is wounded and laid bare. 

(27.) Even severe and intense cold produces 
a sensation like that of burning *. 

(28.) Instancesforgot or omitted f. 

And this table we call the presenting, or affir- 
mative tablet. 

12. In the second place, those instances are 
to be brought before the understanding, which 
have not the nature assigned, because the form, 
as we said, ought no less to be wanting, where 
the given nature is wanting, than to be present, 
where that is present ; but as it would be end- 
less to pursue these instances throughout, nega- 
tives are to be subjoined to the affirmatives, and 
the want of the given nature to be considered ' 
only in such subjects as are nearest related to 
those wherein it resides and appears. And this 
Table we call the Table of Declination, or of 
Absence in Approach §. 

ipr'r'' r''*gg™^ ■ ' • - ' ' ' ' ■ ' , ■ 

* ■■ ■ Bore^penetrabilejrigtuadurit. Thus the hand' 
ling ol snow or ice will make the fingecs glow. 

t Observe^ that this table is here only to serve as an ex- 
an^e, tod not as an actual enquiry prosecuted to its due 
length. 

t Because it exhibits the facts« or shews iu what subjects 
the nature enquired after resides. 

i Because it exhibits those particulars, wherein, through 
nearness, or apparent similarity, the giyen nature might b( 
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TABLE II. 

INSTANCES OF APPHOXlMhTlOV, YET WANtlKG TSB 
NATURE OF HEAT. 



Thejirst Negative y or Subjunctive Instance^ to the 
jirst Affirmative, 

( 1 ,) THE rays of the moon, stars, and comets, 
are not found hot to the touch ; and the sharp- 
est colds are observed in the full of the moon. 
But when the sun is in conjunction with the 
larger fixed stars, or approaches near them, 
such stars are thought to augment the h^at ; as 
when, for example, the sun is in Leo during the 
dog-days*. 

A second Negative Instance^ to the second Affirm 
mative, 
(2.) The rays of the sun, heat not in that call- 
ed the middle region of the air ; and the reason 
commonly assigned with some probability for it is, 

expected, and is ^et found to be wanting. Thas« as the 
rays of the sun are found hot, the mind is apt to infer the 
same, in a less degree, of the rays of; the moon ; but the 
rays of the moon have no sensible heat, though they are the 
very rays of tlie sun by reflection. 

* It might be proper, in practice, or- when any particular 
enquiry is gone upon, to write these tables in opposite co- 
lumns, on the same paper, which would render the whole 
more commodioos and ready for use. 
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because the body of the sun that emits the rays^ 
never sufficiently approaches either that region^or 
the earth, which immediately reflects them ; and 
this appears from the tops of mountains, unless ex- 
tremely high, where the snow continually lies. 
But, on the contrary, it is observed by some, that 
oo snow is lodged on the tops of the pike of Tene- 
liff, and the Andes, or high mountains of Peru^ 
but only upon the lower declivities. Besides, the 
air on the tops of these mountains is not found 
cold, but only thin and sharp, so as on those of 
Peru, to prick and vellicate the eyes, and mouth 
of the stomach, and cause a vomiting by their 
acrimony. And, it is observed by the ancients, 
that the air was so thin on the top of Mount 
Olympus, as to make it necessary for such as. 
went up, to carry along with them spunges dipt 
in vinegar and water, and every now and then 
apply them to the mouth and nose ; because the 
lUr, through the great degree of its rarifaction, 
was not there sufficient for respiration *. And 
on the top of this mountain there was said to be 
80 great a serenity* and tranquillity, from rain, 
snow, and wind, that the letters drawn by the 
fingers of those who sacrificed there, upon the 
altar of Jupiter, would remain in the ashes of the 
sacrifice, unaltered, till the year ensuing, And 

* Will this expedient, in any respeict, tupplj the want of 
air for respiration ? 
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St present, die persons that go up to the top of 
Teneriff, travel by night, not by day ; and soon 
after sun-rising are advised and pressed by their 
guides to make haste down, for fear of being 
rendered breathless by the thinness of the air*. 
A third Negatroey to the second Affirmative, 
(3.) The reflection of the sun's rays, in the 
parts near the polar circles, is found exceeding 
weak and faint in point of heat ; so that the 
Hollanders, who wintered in Nova Zembla, ex- 
pecting, by the beginning of July, their ship to 
be freed from the mass of ice wherein she was 
froze, found themselves disappointed, and were 
obliged to commit themselves to their long-boat. 
Therefore, the direct rays of the sun seem to 
have little power, even upon a flat surface ; and 
80 have the reflex rays also, unless multiplied 
and united, as they are when the sun becomes 
more perpendicular ; because the rays then 
strike in acuter angles, and so come nearer to 
one another ; whilst in great obliquities of the 
sun, the angles are very obtuse, and consequent- 
ly the rays at a greater distance one from ano- 
ther. It must, however, be observed, that there 
may be many efiects of the sun's rays, and such 
as participate of the nature of heat, which are 

* It is, with pertainty« found by the barometer, and otfaer- 
«fi9e, that the air grows rarer and rarer> in proportioQ to th« 
height ascended upon hilh. 
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not proportioned to our sense of touchy so that 
with respect to us, they produce no warmth, 
though with respect to some other bodiesi they 
may have the effect of heat *. 

Afourthy to the second. 
(4.) Let this experiment be made: Take a 
glass, fjEishioned in a contrary manner to that of 
a common burning-glass, and place it between 
the hand and rays of the sun, in order to observe 
whether it diminishes the sun's heat, as a bum* 
ing-glass increases itf. For, it is manifest, with 
regard to the optic rays, that according as a 
glass is made of a different thickness, with re- 
spect to the middle and the. sides, so the objects 
seen through it appear larger, or more diminish* 
ed ; the effect should, therefore, be tried in heat, 

t AJifthy to the second, 

(5,) Let a careful experiment be made, to 
shew whether, by the most powerful and best 
contrived burning-glass, the rays of the moon 
may be collected so as to afford any, the ipost 
minute.degree of warmth. But if this warmth 
should prove too subtile and weak to be perceiv- 
ed by the touch, recourse must be had to ther- 

* See Mr. Boyle's History of Cold. Abridgm. VoL I. 
p. 574-^584, &c. 

t The meaning seems to ht, instead of a leaft, or doable 
convex glass^ to try n double concave. 
VOL. I. N 
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mometersy which shew the beat or coldnest of 
^r^ 80 as to throw the moon's rays, by a pro- 
per burniug-glass, upon the top of such a ther* 
mometer, and observe whether the height of the . 
included liquor be altered by the warmth *. 

A sixth, to the second. 
(6.) Let a burning-glass be tried, with a heat 
that is not luminous or shining, as that of iron, or 
etone, heated, but not ignited ; boiling water, 
and the like*; and observe whether the heat is 
increased, as in case of .the sun'9 rays. 

A seventh, to the second, 

(7.) Let a burning-glass also be tried with 
common flame. 

An eighth, to the third. 

(8.) If we are disposed to reckon comets 
among tlie meteors, comets are not observed to 
have any constant or manifest effect in increas- 
ing the heat of the seasons, though droughts have 
been frequently observed to attend them. Bright 
gleams of light, star-shoots, the opening of the 
firmament^ and the like, appear oftenerin winter 
than in summer, and principally, during intense 



* This experiment was tried by Dr. Hook, so far as to 
«hew, tlv4t tbe r^^s of the moon are neither considerably hot 
nor cold, but the matter may. require to be farther ^xamiiH 
fdj by ifteans of more accurate inatraments* See Hook's^ 
Lectures of Light, p. 80. 
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cold, attended with dryness ; yet lightnings corrus* 
cations, and thunder, seldom happen in the win* 
ter, but usually in sultry seasons. And those 
called falling stars are commonly thought rather 
to consist of some shining, viscous matter, set 
on flame, than to be of any strong, fiery nature. 
But this should be farther enquired into *, 

A ninth, to the fourth. 
(9.) There are certain corruscations which 
afford light, but burn not: and these always 
happen without thunder. 

A tenthy to the fifth. 
(10.) Eructations and eruptions of flame are 
found no less in cold countries than in hot ones, 
as in Iceland and Greenland : and trees in coljd 
countries are sometimes more inflammable, 
pitchy, and resinous, than in hot ones, as the fir, 
the pine, &c. But in what situation and nature 
of soil these kind of eruptions usually happen, 
has not hitherto been so well examined as to 
afford a negative to the affirmative f. 

* Consider of the Anrora Borealis, and other appearancei 
of light in the heavens. 

t See the accounts of burning mountains> in the Fhilosto- 
phical transactions, the foreign Journals, Mr. Boyle's 
Works, &c. An4 observe that, in all natural enquiries, in* 
•tanccs of various kinds, both on the negative and affirma- 
tire side, are frequently wanting, or have not been collect* 
ed and recorded by authors. Whence we see the necessity 
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An eleventh, to tite sixth. 
(11.) All flame is constantly hot, in a greater 
or less degree, so that there is here no negative 
atail subjoined ; and yet they say that the Ignus 
Fatuus has not much heat, being, perhaps, some- 
what like the flame of spirit of wine, which is 
mild and gentle. But that flame seems still 
milder which some credible and grave historians 
relate to have appeared upon the heads of chil- 
dren, without burning or singing tliem, or only 
gently playing about their hair. And, it is cer- 
tain, that there has sometimes been seen a cor- 
ruscation, without manifest heat, about a horse, 
sweating in his journey, by night, in clear wea- 
ther. And loaf sugar, and other things hard 
bandied, being broke or scraped with a knife in 
the dark, yield light ; >so does sea -water, forcibly 
struck in rowing ; and the froth of the sea strong- 
ly agitated, in a storm, by night*.* But as to 
the flame which the ancient mariners called Cas- 



of a Sylvat or particular storehouse of observations and ex* 
periments, to be used as the materials in building a service* 
able philosophy. 

* Consider of the vitreous phosphori, or glass nibbed in 
the dark, the phosphorus of urine, and all the other kinds of 
phosphori, putrefied flesh, putrefied fish, diamonds, &e 
See Mr. Boyle upon phosphori, and several pieces, to the 
same purpose, in the Philosophical Transactions, French 
Memoirs, &c. 
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tor and Pollux, and the modems term the Bro- 
thersy what kind of heat it has is not sufficiently 
known. 

' A twelfth J to the seventh, 
(12.) Every thing ignited to redness, is per» 
petually hot, though without flame ; and to this 
affirmative there is no negative subjoined ; but 
what comes nearest to a negative seems to be ^ 
rotten wood, which shines by night, without 
heat ; and the scales of putrified fish, which also 
shine in the dark, yet are not hot to the touch ; 
no more than the body of the Glow-worm, or 
the Lucciole or Light-fly. 

A thirteenth^ to the eighth. 
(13.) It is not sufficiently discovered, as to 
hot springs, in what situation and nature of the 
ground they usually flow ; and therefore no ne- 
gative is here subjoined *. 

A fourteenth, to the ninth, 
(14.) A negative of the nature of fluidity, is 
subjoined to heated fluids, from the thing itself, 
for there is no tangible fluid known, than in its 
own nature remains constantly hot f; but heat 
is superinduced upon it, for a time only, as an 



* See Becher*8 Physica Sabterranea, and Hoffman'fl 
Pieces upon Mineral Waters. 

t Therefore, fluidity is not of the nature of heat $ or, in 
other words, fluidity is not esHential to heat. 
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adventitious nature, so that the things most hot, 
potentially and operatively, as spirit of wine, 
distilled aromatic oil, oil of vitriol, &c. though 
they soon prove bunding, are cold upon the first 
touch. And the water of hot springs being re- 
ceived into a vessel, and separated from its foun- 
tain, grows cold, like water heated by the fire. 
It is. true, that unctuous bodies are somewhat 
less cold than water, silk than linen, &c. But 
this belongs to the tables of the degrees of cold*. 

AJlfteaUhy to the tenth. 
(15.) In like manner, a negation of the nature 
of vapour, such as we find it with us, is subjoin- 
ed to hot vapours; for exhalations from oily 
bodies, though easily inflammable, are not per- 
ceived hot, unless newly exhaled from the hot 
body. 

A sixteenth, to the tenth, 
(16.) So hkewise, a negative of the nature of 
lur, is subjoined to hot air ; for air is not found 
hot with us, unless it be shut up, rubbed, or 
worked together, or manifestly heated by the 
sun, fire, or other hot body. 

A seventeenth, to the eleventh, 
(17.) Here we subjoin a negative, from the 
seasons colder than agrees with the time of the 

* Sec l^low, ip&. 13. 
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year, which seasons happen with us upon east 
and north winds, as the contrary do upon west 
and south winds. So a tendency to rain, espe- 
cially in winter, attends a warm season, and a 
tendency to frost a cold one. 

An eighteenthy to the twelfth. 
(18.) Here we subjoin a negative, from tlie 
air included in the same vaults or caves, during 
the summer. But the business of included air 
should be very carefully examined : for, first, it 
may be well doubted, what is the nature of the 
air itself, as to heat and cold ; since it manifest*' 
ly receives heat from the impression of the ce- 
lestial bodies ; and cold, perhaps, from the ex* 
pirations of the earth ; and, again, in that cal- 
led the middle region of the air, from the cold 
vapours and snow : So that no true judgment 
can be made of the nature of the air, from the 
air abroad, and unconfined ; but a better when 
it is shut up . And, here it is necessary to in- 
clude it in such a vessel, or substance, as may 
neither communicate heat nor cold, by its own 
nature, to the air; nor easily receive the im- 
pression of the external air. Let the experi- 
ment, therefore, be made in an earthen vessel, 
well covered with several leathers, to defend it 
from the external air ; keeping the vessel well 
closed for three or four days ; then opening it, 
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to discover the alteration, either by the hand, ' 
br a good thermometer, regularly applied *. 

A ta^eenth ; to tlie thirtieth. 
(19.) There is likewise a doubt, whether the 
warmth in wool, furs, plumage, and the like^ 
proceed from some small degree of heat inhe- 
rent in them, as they grow; or are thrust out 
by the animals ; or from a certain fat, and unc- 
tuous substance, which is of a nature congruous 
to warmth ; or whether, by shutting up, and 
breaking off the communication of air, as in the 
foregoing article: for all air, cut off from the 
continuity of the external air, seems to have 
something of warmth* Let the experiment, 
therefore, be tried in shaggy stuffs, made of 
linen, not of wool, feathe|;s, or silk ; which are 
animal excretions. It is likewise to be observed^ 
that all powders, which manifestly include air^ 
are less cold than the whole substance they were 
made from : and so we imagine, that all froth, 
as containing air, is less cold than the liquor it 
is coinposed off. 



• See Mr. Boyle's History of Cold, in bit. 

t Here> ag^n, consalt Mr. Boyle's History of Cold ; 
though certain experiments seem still wanting, to give a 
fuller information in this case. But we are not here so far 
to regard the prosecution of the enquiry itself, as to forget 
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A twentieth; to th fourteenth, 
(20.) This has no negative subjoined ; for 
there is nothing found among us, ivhether tangi- 
ble, or not tangible, which does not conceive 
heat, when exposed to the fire ; ^ough the bo- 
dies differ in this, that some conceive heat sooner* 
as oil, air, and water;, and others slower, as 
stone and metal : but this belongs to the table of 
degrees*. 

A twenty 'first ; to the fifteenth. 
(21.) There is no other negative subjoined to. 
this instance, but to have it well observed, that 
no sparks are produced by a flint and steel, or 
any hard substance, without striking off some 
small parts from the substance of the stone or 
metal t; and that the attrition of the air does 
not produce the sparks as is commonly imagin- 
ed ; whilst the sparks, by the weight of the ig- 
nited body, rather tend downwards than up- 
yrards ; and, upon going out, become a kind of 
fuliginous matter. 

that the thing proposed is to give an example^ of the method 
of conducting enquiries: though the author has all along 
contrived to carry on the enquiries themselves, at the same 
time that he gives examples. 

• See below. Ah, 13. 

t See Dr, HookS Micrographia. 
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A twenty-second; to the sixteenth. 
(22.) We judge that no negative is producible 
to this instance, for we find no tangible body 
but what manifestly grows hot by attrition; 
whence the ancients imagined, that the celestial 
bodies had no other means or faculty of growing 
hot, but by tlie attrition of the air, in their 
quick and rapid revolutions. But here it should 
be farther enquired, whether the bodies dis- 
charged put of engines, as bullets out of a gun, 
do not acquire some degree of heat from the 
percussion, so as to be found hot after their 
fall*. But air in motion cools more than it 
heats, as appears from winds, bellows, &c. 
For this motion is not so rapid as to excite heat, 
and is a motion of tlie whole, not of the parti- 
cles ; whence it is no wonder it should not ge- 
nerate heat. 

A twenif^hirdf to the seventeenth. 
(23.) This instance should be diligently en-* 



• The heat of a leaden bullet, discharged barely by the 
force of the air> out of a wind-gun, . against a metalline 
plate, 80 as to become considerably ^tted, has been found 
so gie^t as to bum the fingers, when taken, up directly. Bat 
it is not certain, that bullets lu^quire heat barely by moving 
through the air. This might be commodiously tried with a 
wind-gun, and a proper instrument for discovering a small 
degree of heat. 
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quired into ; for all herbs and green and moist 
vegetables seem to contain some secret heat, 
though so small as to be imperceptible to the 
touch in small portions: but when many are 
joined, and close shut up together, so that their 
spirit cannot breath out into the air, but the 
parts must mutually foment and cherish each 
other, a manifest heat is produced, and some* 
time3 a flame if the matter be disposed thereto*. 

A twenty-fourth, to the eighteenth. ' 
(24.) This instance also should be carefully 
examined; for quick-lime seems to conceive 
heat, when water is thrown upon it ; either by 
the uniting of the heat, which was before scat- 
tered, as in the case of confined vegetables, just 
now mentioned ; or because the fieiy spirit is 
irritated or exasperated by the water, so as to 
make a conflict and struggle. This matter might 
be easily determined by using oil instead of 
water, because oil would serve, as well as water, 
to unite, but not to irritate, the included spirit. 
The experiment also should be extended, as 
well to the ashes and the calxes of different bo- 
dies as to the use of difierent liquors f- 



• See above. Tab. I. 

t See Mr. Boyle's Wcyks, paitim ; and the Medicinal 
Use of Lime-water, in the French Memoirs, An. 1700. 
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A troeKty-fifth to the tdneteentk, 
(25.) This instance has the negative of all 
other metals, which are more soft and yielding : 
thus gold dissolved in aqua regia, lead in aqua 
fortis, and quicksilver in aqua regia, afford little 
heat to the touch, in the act of solution *; but 
tilver and copper afford more; tin still more ; and 
iron the most of all : and in the two latter, be- ' 
sides a strong heat, there is also excited a violent 
ebullition in the dissolution. Whence the heat 
seems to proceed from the conflict, whilst the 
acid spirits enter, force into, separate, and di- 
vide the parts of the resisting body ; but where 
the body yields easily, there is little heat pro- 
duced f. 

A twenty-sixth to the twentieth, 
(26.) To the heat of animals we annex no ne- 
gative, except that of insects, as was before ob- 
served J, on account of the smallness of their 
bodies. For fish, compared with land animals, 
have rather a degree of heat, than a privation. 

# See the history of Condensation and RarifaCtion. 

•f* The other solutions and mixtures, wherein heat is ge- 
nerated, might also be produced as instances to the present 
purpose. See the chapter of Fire, in Boerhaavc's Che- 
nustrj. 

t See above. Tab. I. 
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Bat in vegetables and plants there is no degree 
of heat perceptible to the touch; neither in 
their tears, nor in their medullary parts, newly 
laid open. In animals their is found a great 
diversity of heat, not only in their parts, (as 
the heat of the heart differs from that of the 
brain, and this again from that of the external 
parts ;) but also with regard to accidents, as in 
violent exercise, fevers, &c. 

A twenty'Seoenthy to the txoenty-firit. 
(27.) A negative can scarce be subjoined to 
this instance, since even the stale excrements of 
animals have a manifest potential heat ; as wq 
see in the manuring of land. 

A twenty-eighth, to the twenty-second and twenty^ 
third. 
(28.) Such liquors, whether aqueous or ole- 
aginous, as have a great and powerful acrimony, 
produce the effects of heat, in the separatioa 
and burning of bodies, after some time ; though 
at first such liquors were not hot to the touch. 
And these liquors operate according to the porea 
of the body, whereto they are applied; for aqua 
regia dissolves gold, and not silver; aqua fortis 
dissolves silver, and not gold; but neither of 
them dissolves glass : and so of liquors *. 

* See the chapter of Menitniiims, in Boerhaave't Che- 
mistry. 



190 

A twenty nmthf to the tweHty-fmrth. 
(29.) Let trial be made of spirit of wine upon 
wood, batter, wax, or pitch; whether, by itd 
heat, it will, in some degree, dissolye them : 
for the twenty- fourth instance shews, that spirit 
of wine has a power resenibling that of heat, in 
scorching, and therefore let the experiment be 
made also in liquefaction. Let trial likewise be 
made by a water-thermometer, with a hollow in 
the top, on the outside; and pour high rectified 
spirit of wine into that hollow; then cover it, 
the better to keep in the heat; and observe 
whether it makes the water fall or rise *. 

A thirtieth, io the ticenty-jifth, 
(30.) Spices, and plants that prove acrimo- 
nious to the palate, are found much hotter when 
taken internally : let it therefore be considered 
in what other respects they may have the effect 
of heat. It is related by sailors, that when large 
parcels of spices, which have . been long k^t 
close confined, come to be opened, those who 
first take them out, run the hazard of catching 
fevers, and inflammations of the spirits. Trial, 
therefore, might be made whether the powders 
of such spices and herbs would not, like the 
smoak of fire, dry bacon or fish hung over 
them. 

* See the chapter of Fire, in Boerhaave's Chemistry; 
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A thhiy^TStf to the twaUy-rixth. 
(31.) There is an acrimony or pugency both in 
cold things, such as vinegar and oil of vitnol ; 
and jn those potentially hot, such as oil of ori- 
ganuniy &c. whence they both alike cause pain, 
in animate bodies, and separate and consume the 
parts in such as are inanimate. Nor is any ne- 
gative annexed to this instance. But there is 
no pain in animals, vrithout a certain sensation 
of heat. 

A thirty-iecimdy to the twenty-seoenth, 
(32.) There are many actions in common to 
heat and cold, though they differ greatly in the 
manner. Thus snow seems to burn soon after it 
is handled ; cold preserves Hesh from putrefac- 
tion, as well as the fire ; and heat makes some 
bodies shrink as well as cold. But it is more 
proper to refer these and the like instances to 
the enquiry about cold*. 

13. In the third place, those instances must 
be brought before the undef standing, in which 
the nature enquired after resides, according to 
the degree of more or less, whether the compa- 
rison of increase or decre&se be made, in the same 
subject, or respectively in different subjects ; for 
as the form of a thing, is the very thing itself, 
or as a thitig, differs not from the form, other- 

* See Mr. Boyle's History of Cold. 



19^ 

wise than appearance does from existence^ ex- 
ternal from internal^ or with respect to man, 
and with respect to the universe*; it follows^ 
that no nature should be received as a trueform, 
unless it perpetually decrease when the nature 
decreases; and perpetually increase when the 
nature increases. The table representing this, 
we therefore call the Table of Degrees, or the 
Table of Comparison. 

We shall first, therefore, consider such things 
as to the touch shew no degrees of heat at all, 
but seem only to have a certain potential heat, 
or a disposition and preparation towards actual 
heat ; and next p'roceed to such as are actually 
hot, or hot to the touch, and observe their dif* 
ferent strengths, or degrees. 



TABLE III. 

A Table of the Degrees of Heat. 

(1.) AMONG all the solid and tangible bo- 
dies, there is nothing found originally hot in ita 
own nature ; no stone, metal, sulphur, or other 
fossil ; no wood, water, or animal carcase : for 
the water of hot wells seems to be heated acci- 



* These expressions maj^ give as a fuller information as ' 
to what the author means by Forms* 
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deotally, either by flame^ or sul^terraneous fire, 
such ^ is thrown up by ^tna, and many other 
burning mountains ; or else by the conflict of 
bodies^ as heat is produced in the dissolutions 
of iron or tin*. Therefore to the human 
touch there is no degree of heat in inanimate 
bodies. And those we have mentioned also 
differ in degree of heat; for wood is not so cold 
as iron. But this belongs to the Table of De- 
grees, for the History of Cold. 

(2.) But for potential heats and dispositions 
to flame, 'there are numerous inanimate bodies 
found greatly disposed thereto ; such as sulphuTi 
naphtha, and petreol. 

(3.) The bodies that are previously heatedi 
as horse-dung in the animal, quick-lime, and 
perhaps ashes or soot, by the Are, retain some 
secret remains of their former heat ; whence 
certain digestions, distillations and separations 
^re made of bodies by burying them in horse* 
dung, and thus heat is excited in quick-lime, 
by throwing water upo^ it, as was above ob* 
served t. 



* See above. Tab, II. Consider also of the spoq- 
taneous heating of Maroasites with water ; iron filings and 
snlpfaur, moistened with water; and other instances of 
this nature, 

t Tab. I. and Tab. 11, 

VOL. X/ O 
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{4>.) Among vegetables there is no plant, or 
part of a plant, whether the excreted tear, or 
internal pitch, found hot to the human touch ; 
but green plants, as above instanced, become 
hot by pressure ; and some vegetables are found 
hot, others cold, to the internal touch, vfz. to' 
the palate or stomach, or even to the external 
parts, after continuing applied for some time, as 
wh see in plaisters and unguents *. 

(5.) There is nothing found hot to the human 
touch in the parts of animals after death, or 
after separation from Ifie body. Even horses- 
dung retains not its heat unless it be pressed to- 
gether and buried ; yet all dung seems to have 
a potential heat, as appears from composts and 
manuring. In like manner, the carcasses of 
animals have a latent and potential heat, inso* 
much that in the church-yards where buriak are 
frequent, the earth collects a certain heat, which 
consumes a carcass newly laid in it, much sooner 
than mere earth f. And it is reported that the 
people of the east have a certain fine^ soft cloth. 



* Thus the Emp. Epispattic. Emp, Stomachic. magigtraL 
Emp* e Cymino. Ung, MariiaU Ung, MasHchin, &c. are heat- 
ing ; and Emp. de Ranis cum Mercutio, £mp. i Cicuta ; 
Ung. NutrUum, Ur^. Populfunim, &c. are cooling. 

t li the fact sofficiently verified? 



195 

made of birds feathers, which by Its native heat 
will dissolve butter gently wrapt up therein *. 

(6.) Those things that mend land, such as 
dung? of ail sorts t, chalk, sea-sand, salt, &c. 
have some disposition to heat^. 

(7.) All putrefaction b attended with some 
ai^all jtendency to heat» though not so much as 
to be perceived by the touch § ; for neither those 
things, which when putrefied, turn to animals, 
as flesh, cheese, &c. a>e found hot to the touch, 
nor rotten wood that shines in the dark ; but 
heat sometimes discovers itself in putrefactions 
by highly fetid and abominable odours ||. 

(8.) The first degree of heat, therefore, of 
those things which feel hot to the himian touch, 
seems to be th^t of animals, which has no very 
great extent in its degrees, for the lowest, as in 

* This may require farther confirmation. 

t Except that of geese> according, to vulgar obsenration. 

J But is this disposition greater than that of many things 
which do not mend land? And^ in this lighl« what is to bf 
fftid of nitre ? 

f Nor, as is said by a thermometer, applied to a putrefy- 
ing animal carcass, though this may require to be more 
exactly; tried. 

I The argument seems conclusive ; fpr odours, perhaps, 
cannot exist without a certain degree of heat. See Boeiw 
haaTe's Chemistry, under the chapter of Fire; and the 
Process of Putrefaction. See also Mr. Boyle's Works, 
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insectSy is scarce perceptible to the touch, and 
the highest scarce equals the heat of the sun in 
hot countries and seasons ; nor b it so great 
but the hand may endure it : though it is re- 
lated of Constantius and some others, of a very 
dry habit of body, that they have been so hot 
in acute fevers as in a manner to bum the hand 
applied to them *. 

(9.) Animals have their heat increased by 
motion, exiercise, wine, high feeding, venery, 
burning fevers, and by pain. 

(10.) Men in the fits of an intermitting fever 
are first seized with cold and shivering, and sooa 
after grow very hot ; but they continue hot from 
the beginning in burning and pestilential fevers. 

(11.) Let farther enquiry be made of the com- 
parative heat in different animals ; as fish, qua- 
drupeds, serpents, and birds ; and again, in their 
different species ; as in man, the lion, the kite, 
&c. for according to common opinion, fish have 
little heat in their inward part^, but birds a great' 
deal, especially pigeons, hawks, and ostriches. 

(12.) Farther enquiry should likewise be made 
as to the comparative beat of the same animal, 



* This seems to be no unfreqnent case, when inflammft- 
toxy feyers happen in robust and sanguine constitutions ; if 
by horning the han4 be meant a disagreeable or somewluit 
painful sensation of heat. 
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in its different parts and limbs, for milk, blood, 
sperm, and eggs, are found moderately tepid, 
or less hot than the outward flesh of the crea- 
ture upon exercise, or when moved, or excited ; 
but it has not hitherto been examined what the 
degree of heat is in the brain, stomach, heart, 
&c. 

(13.) All animals are externally cold in the 
winter and cold seasons, but are then thought 
to be hotter within *. 

(14.) The heat of the celestial bodies, even 
in the hottest countries and hottest times of the 
year and day, is not able to fire the driest wood, 
straw, or tinder, unless strengthened by the 
burning gjass, though it may raise a vapour from 
moist matters f. 

(15.) According to the tradition of astrono- 
mers, some stars are more, and others less 
hot. Among the planets. Mars is said to be 
the hottest, or next to the sun ; then Jupiter ; 
and then Venus : but the Moon is supposed 
to be cold ; and Saturn the coldest planet of 



* Stippose, by what is called Aotiperistasis; but thi» 
does notj perhaps, appeal by the thermometer. See Mr. 
Boyle's History of Cold; and Dr. Boerhaaye'i Chemistry, 
under the chapter of Fire. 

t The direct rays of the snn are said to be capable of 
melting lead, in certain climates or even to fire the houses* 
8ee Boyle, Abridgm. Vol. ITT. p. 55, &c. 
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all* Among the fixed stars, Sirius is supposed ' 
the hottest ; then Cor Leonis ; then the lesser 
Dog-star, &c. 

(16.) The sun proves hotter to us, the nearer 
he comes to the perpendicular, or zenith ; and 
the same is to he understood of the planets, ac- 
cording to their different degrees of heat. For 
example, Jupiter proves much hotter to us when 
he is in Cancer or Leo, than when in Capricorn 
or Aquarius. 

(17.) It is to he supposed that the sun and 
all the planets heat more in their Perigee, when 
they are nearest the earth, than in their Apogee, 
when they are farthest from it; but wherever 
the sun is at the same time both in its Perigee, 
and nearest the zenith, it must necessarily be 
hotter, than where the sun i^ in its Perigee, but 
ftuther distant from the zenith. So that the 
comparative ascensions of the planets must be 
here regarded as they approach to, or recede 
from the perpendicular in different countries. 

(18.) The sun and planets are supposed hot- 
ter in their appulse to the larger fixed stars. So 
when the sun is in Leo, it is nearer the Cor 
Leonis, the Cauda Leonb, Spica Virginis, Si- 
rius and Canicula, than when in Cancer; where 
yet it is nearer the zenith. And it is to be sup- 
posed that those parts of the heavens give the 
greatest heat, though not perceptible to the 
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touchy that are fullest of stan, especially stan 
of the first niagnitude. 

(19«) The heat of the celestial bodies is in^ 
creased three ways; viz. (1.) by their perpendi- 
cularity; (2.) their nisaniess of approachyor peri* 
gee; and, (3.) by the stars lying thick together. 
(20.) There is a very great difference found be- 
tween the degree of heat in animals, and that of 
the celestial bodies, as it affects us on the one 
side; and the mildest flame, all ignited bodies, or 
even liquors, and the air itself, much heated by 
the ffre, on the other : for the flame of spirit of 
wine, even though diffused and uncollected, is 
able to btim straw, linen or paper, which ani- 
mal heat will not do, nor solar heat, without the 
assistance of the burning-glass. 

(21.) But there are numerous degrees <rf 
strength and weakness of heat in flame and bo4 
dies ignited, though, a& no careful enquiry has 
been made about them, we are obliged to pass 
them lightly over.' (1.) The flame of spirit of 
wine seems to be the softest, unless we except 
the ignes fatui, and the corruscations of sweats 
ing animals. (2.) The flame of spirit of wine, 
we judge, is succeeded by the flame of porous 
and spongy vegetable; as straw, rushes, and 
dried leaves, from which the flame of hair or 
feathers does not greatly differ. (3.) Next 
to this, perhaps, may follow the flame of wood, 
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f^specudly such as abounds not in rosin or pitch $ 
but the flame of brush-wood or twigs (which are 
commonly bound up into faggots) is more gentle 
than that yielded by the trunks and roots of 
trees> as is found by experience in the furnace 
for melting iron from the stone, where small 
wood is of little service. (4*) Next to this 
comes, in our estimation, the flame of oil, tal- , 
low, wax, and the like unctuous and fat bodies, 
which have no great acrimony. (5.) But a 
stronger heat is found in pitch and rosin. And 
(6.) a still stronger in sulphur, camphire, naph- 
tha,- petreol, and salts, after their crude matter 
is discharged ; and in the composition hereof, as 
in gun-powder and wild-fire of different kinds,' 
which have so stubborn a heat that , watei* can 
hardly extinguish it. 

* (22.) (7.) We suppose also, that the flame 
arising from certain kinds of imperfect metals is 
exceeding strong and sharp * ; but of this a far^ 
ther enquiry should be made. 

(23.) (8.) The flame of strong lightning 
seems to exceed all the former, so as sometimes 
to melt perfect iron itself into drops, which 
those other flames cannot do. 



* As! in making the common regulus of untimony, 
princje's meta), with zink and copper^ and many other me- 
tailatgical experiments. 
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(54.) (9.) Inhere are also different degrees of 
heat in bodies ignited, though these likewise hav<9 
not hitherto been diligently enquired into. The 
weakest heat of this kind we take to be, (I.) 
that of tinder, and the match used in the firing 
of great guns ; after which come (2.) ignited 
char-coal, pit-coal^ brick, &c. but (3.) the 
hottest of all ignited bodies seem to be metals; 
as copper, iron, &c. though farther enquiry 
should be made about them. 

(25.) Some ignited bodies are found. much 
hotter than some flames; for ignited iron is 
much more hot and burning than the flame of 
spirit of wine. 

(26.) There are also some bodies, which, 
though unignited, and only heated by the fire^ 
such as boiling water, and air pent up in rever- 
beratory furnaces, are hotter than many flames 
sind bodies ignited. 

(27.) Motion increases heat, as appears by 
bellows and blow-pipes; insomuch that the 
harder metals will not melt in a dead or still fire 
that is not animated by the blast. 

(28.) Let trial be made with the burning- 
glass ; for, as I remember, if the glass be helidt 
for example, at the distance of ten inches from 
a combustible body, it will not then burn so 
much, as if it be first placed at the distance of 
five inches, and then be gradually and slowly 
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drawn away to the distance of ten, though &e 
collection and cone of rays remain the same, 
the hare motion thus increasing the effect of the 
heat. 

(29*) Those conflagrations which happen in 
the time of a strong wind, are thought to ad*> 
vance faster towards the wind than from it, be^ 
cause the flame recoils swifter when the wind 
slackens, than it advances forward when the 
wind drives it. 

(30.) Flame proves strong, vigorous, and ge« 
nerative, only when it finds some cavity wherein 
to move and play and exert itself, except the 
flatulent flame of gun-powder, and the like^ 
where compression and confinement increase its 
force. 

(31.) The Mivil grows very hot by the re- 
peated strokes of the hammer, so that if it were 
thin, we judge it might be ignited by strong 
•ad successive strokes; but this remains to be 
tried*. 

(32.) But in such ignited bodies as are porous, 
and aflbrd space enough for the fire to move in, 

* It is certain^ that a piece of iron has, b^ various strokes 
of the hammer, nimbly repeated, been soon iua<}e to ap> 
pear red hot ; insomach that this is sometimes accounted no 
bad expedient for lighting a fire ambng nailors, and those 
workers in iron who use a quick hammer. See Dr. Hook's 
LMtiires of Light* p. 117. 
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If the fire's 'motion be ctnb^ by a strong com- 
prBB^On, the fife is immediately extinguished; 
as when tinder, or the burning wick of a lamp, 
a flaming coal, &c. is squeezed by the foot, 
or the like, upon which the effects of the fire 
presently cease. 

(33.) The approach of a hot body increasee 
heat according to- the degree of nearness; and 
the case is the same in light, for the nearer an 
object is placed to the light the more visible it 
becomes. 

(34.) The uniting of different heats increase 
heat, unless the bodies come to be inixed, for 
a great fire and a small one being near each 
other, somewhat increase each others heat ; but 
warm water put into boiling water cools it. 

(35.) The continuance of heat in a Jbody in- 
creases heat ; for heat thus perpetually fiy ing off i» 
mixed with the heat before existing, so as to 
multiply the heat. Thus a fire kept up for half' 
an hour, does not heat the room so much, as if 
tiae same fire were kept up for an hpur. But 
this is not the case in light ; for a lamp does not 
enlighten a room more by long continuing 
to burn, than when it is first lighted. 

(36.) External cold increases heat; for we 
find that fire scorches violently in frosty weather. 
This, we conceive, happens not only from the 
heat being shut up and contracted, which is r 
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kind of union *y but also by irritation. Thus 
when the air, or any elastic body, is violently 
compressed or bent, it recoils not only to the 
point it was forced from, but beyond it. There- 
fore let careful trial be made, by placing some 
combustible material in flame, to shew whether 
it will not be burnt sooner on the surface, than 
in the midst of the flame f, 

(370 There are many degrees in the recepr 
tion of heat. And first it is to be observed; 
how small and slender a heat may somewhat 
change, and a little warm those bodies which 
ar^ least of all susceptible of heat. For the 
heat of the hand will warm a bullet of lead or 
any other metal, held for a while in it ; so easily, 
and in all case^, is heat transmitted, and ex* 
cited, though the body to appearance seems no 
way changed. 

(38.) But of all bodies that we know, air the 
easiest receives and communicates heat, as ap- 
pears by weather-glasses, which are made thus. 
Take a bellied glass, with a long and slender 
stem, and invert the nib of it into' another glass 
vessel of water, so that the aperture of the first 
glass may touch the bottom of the second, whilst 
' the stem is supported a little by the mouth of 

» See above, $. (34.) 

t See Dr. Hook's Lectures of Light ; and Discourse of 
Comets. See also hereafter, Aph, SO, 
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the under glass, so as to stand, without having 
its orifice entirely closed. . And the better to 
effect this, apply some wax to the mouth of the 
under receiving glass, but so as not to stop this 
up'neither. Before the belhed glass is inverted 
into the other, let its belly be heated at the fire \ 
and when placed as a,bove-mentioned, the air^f 
which was dilated by the heating, will contract 
itself (after the adventitious heat is gone) to an 
equal dimension with that of the external or 
common air, at the time, and raise the water 
upwards in the same proportion. And now, 
when a scale of degrees, made upon a long slip 
of paper, is pasted along the stem, according as 
the weather grows hotter or colder, the included 
air will contract with the cold, and expand with 
the heat, and shew the effect by the ascent of the 
water when the air is contracted, and by the de- 
scent thereof when the air is expanded. But the 
sensibility of the air, in respect of heat and cold, 
is so subtile and exquisite, as far to exceed the 
perception of the human touch ; insomuch, that 
a ray of the sun, or the warmth of a man's breatli, 
much more the heat of one's hand, placed uponr 
the top of the glass, will immediately cause the 
water manifestly to sink *. Though we conceive 

* For the improvement of thermometers, see Mr. Bojle's 
History of Cold, and Dr. Hook's Works, poutm. See alio 
Dr. ^oerhaave's Cbemistrj. 



that the spirit of anioials has a still more exqui- 
site sense of beat and cold, unless it be obstruct- 
ed and blunted by the grosser matter of their 
bodies. 

. (39.) Next to air, we judge those bodies to 
be most sensible of heat which are newly chang- 
ed and compressed by cold; such as, 1. snow 
and ice, for these begin to relent and dissolve 
with any gentle heat; 2. after these, perhaps, 
comes quicksilver ; after this comes, 3. fat bo- 
dies, such as oil, butter, &c. ; 4. wood ; 5. wa- 
ter; 6, and lastly, stones and metals, which do 
not easily heat, especially within, though they 
very long retain the heat they have once receiv- 
ed ; so that a red-hot brick, stone, or piece of 
iron, quenched in a bason of cold water, retain 
such a heat, for .some minutes after, that they 
cannot be handled. 

(40^) The less bulk a body is of, the sooner it 
conceives heat, by the approach of a hot sub- 
stance, which shews that all heat with us is in a 
mapuer averse to tangible bodies *• 

(41.) Heat, to the sense and human touch, is 
an undetermined, relative thing ; so that warm 
water shall seem hot to a cold hand, and cold if 
thehand behotf. ' 

* Aft being readiest communicated in the smalle^t^ and 
ycfbap« the most rarified bodies, 
t See Mr. Boyle's HistoVy of Cold, minit. 
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' 14. How unprovided we at present are in ni^ 
ioral and experimental history, may be easily 
observed from hence, that in the preceding taUes 
we are frequently obliged to direct experiments, 
and farther enquiry to be made into particulars ; 
and that instead of approved history, and sudi 
instances as may be depended upon, we are 
sometimes driven to insert traditions and rela* 
tions, though we do this always with a manifest 
doubting of their truth and authority ♦. 

15. The office and use of these three tables ik 
to present a view of instances to the understand- 
ing. And when this view is procured, the busi- 
ness of induction is to be put in practice. For^ 
tipon a particular and general view of all the in- 
stances, such a nature is to be discovered as may 
be continually present or absent, and always in- 
crease and decrease with that nature ; and, as 
we above laid down, limit the more common na- 
turef. But if the mind should attempt to do 
thb affirmatively from the first, as it uses to do 
when left to itself, there presently rise up phan-> 

* Little progress can be expected in philosophy, and the 
aciences, till an ample and exact History of Nature and Art 
is procured, out of which, as out of a storehouse, particulan 
should be drawnj as they come to be wanted, in all en- 
quiries. 

t See above. Part II. Afh. 4. 
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toms and notional hypotheses, ill defined, and 
Axioms that daily require a mending hand, un- 
lessy after the custom of the schools, we would 
contend for falsehood ; though doubtless these 
Axioms would be better or worse, according to 
the powers and strength of the understanding 
that formed them. God, the great Giver and 
Creator of forms, doubtless knows them by imr 
mediate affirmation, at the first glance of the un- 
derstanding ; and so, perhaps, may angeb, and 
fluch sublime intelligences ; but this far exceeds 
the human capacity, which can only first pro- 
ceed by negatives ; and lastly,, after a perfect 
exclusion, end in affirmatives. a 

l6. We must, therefore, make a perfect reso- 
lution and separation of nature, not by fire, but 
by the mind ; which is, as it were, the divine 
fire. And thus the first work of genuine indue* 
tion, in the discovery of forms, is to throw out, 
or exclude, such particular natures as are not 
' found in any instance where the given ilature is 
present, or such as are found in any instance 
where that nature is absent ; and again, such 
are found to increase in any instance when 
the given nature decreases, or to decrease 
when that nature increases. And then, after 
thia rejection and exclusion is duly made» the 
affirmative, solid, true, and well defined form, 
will remain as the result.of the operation^ whilst 
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the volatile opit^ons go off in fume*. And this 
is easily expressed in words, but the thing itself 
cannot be come at without numerous turnings 
and windings. We will, however, endeavour 
not to omit any one step that conduces to the 
end. 

17. But here a general caution, or perpetual 
admonition must be given, lest, as we seem to 
attribute so much to forms, what we say of them 
should be understood of such forms as men have 
hitherto accustomed themselves to consider f. 

For, (1.) we do not at present speak of com- 
pound forms, that is, combinations of simple na* 
tures, according to the common course of the 
universe, as the form of an eagle, a lion, a rose, 
gold, &CC, the time of treating which will be when • 
we come to concealed processes and secret tex* 
tures, and the discovery of tliem, as they are 



* The metaphor seems taken from the operation of test- 
ing, or the way of refining, or assaying gold and silver ores« 
with lead ; which very appositely illustrates this method of 
induction ; the lead, some way or other, carrying off with it 
whatever is volatile or vitrifiable, and not true gold or silver. 
For thus, the proper set of instances being procured, (like 
an ore wherein the nobler metals are contained) they are 
tried by induction as in the furnace, so as to leave the true, 
form behind, like a brill of gold or silver, upon the teiL 

t Viz. The peripatetic, or notional forms, &c. 
P 
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found ill those caUed substances, or coti6r^te tut^ 
tUres** 

(2.) And even in the case of simple natures^ 
we must not be understood to mean any abstract 
forms, or ideas, that are either undetermined, of 
ill determined in matter. For when we speak of 
forms^ we mean no other than those laws and 
determinations of pure action, which regulate 
and constitute any simple nature, as heat, light, 
and gravity, in all kinds of matter susceptible 
thei^eof ; and therefore the form of heat, or the 
form of light, is the same thing as the law of 
heat, or the law of light, for we perpetually keep 
clbsd to practice^ and things themselves f ; and 
therefore when we say, for example, in the en-» 
quity into the form of heat, reject tenuity t, or 
tenuity is not of the form of heat ; It is the same 
aa if we said, Men may superinduce heat, upon a 
dense body ; or, on the other hand, that men 
may take away heat from a rare one §. 

* See De AvgniaU* Scietitiar, 

t CertAinly Uiis cautioh has not been sufficiently observ- 
ed, whence many have conceived this Second t^art of the 
Novum Organum to be rather a deep, or> according to the 
vulgar expression* a metaphysical speculation, than a thing 
directly tending to operation ; or, what it is in reality, with 
r^ard to the mind, practice itself. 

t See below, Tofric IV. 

$ It cannot be too well remembered, nor perhaps suf- 
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. ' <d.) Afitd if SLiiy due dhftU thihk that 6Ur fonm 
have somewhat abstracted in thi^tii^ because th^ 
Apt^iii- to ml* fttid join tbgether things that are 
2ieterDgen<^UI, as the he&t of the celestial bddied, 
abd the hebt df fire ; the fixed redness of a roi^ey 
ttttd the apparent redness of the fainbow^ th& 
Opistl, Of the diamond ; death by drdvrhitig, and 
death by bumihg, stabbing^, the apoplexy, coii- 
Btimptibn, &c. which, though very dissimilar*, 
we ms^e to agree in the nature of bedt« tednesiiy 
death, dec, he must remember, that his own uh^ 
iterstahding is held cLnd detained by Custom, 
thiilgs in the gross, and opinions. For it is cdr^ 
tain, tliat the things above-mentioned, hdweV^ 
heterogeneous and foreign tliey may seem, agree 
in the form, or law, that ordains heat, redness, 
and death. Nor can th^ human power be 
otherwise freed, and set at liberty from the com- 
mon course of nature, and extended and exalt- 
ed to new efficients, and new ways of working, 
than by disclbsihg and investigating thi^ kiiid of 
forms. But After treating of this unity of mi^ 
-h»e*, which is a most capital things we shdil 



fiHefatl^ ihijttlcat^d, thdt theory and prtotioe» in the mind, 
tre btit ohe and thb sanle thing ; of ^ffht m liiorfe, in «ny 
feipect, thah as cAusfe and efFect, dr tikU aild Wbrl. 
• See aboTC, Part II. Aph, 3. 
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proceed to the true divisions and paths of nature, 
as \frell the ordinary as internal*. 

1 8 . But we are next to propose an example of 
the exclusion or rejection of those natures which, 
,by the tables of view, are found not to be of the 
form of heat, admonishing, by the way, that not 
only, each table suffices for the rejection of any 
•nature, but also every single instance contained 
in each table ; for it is manifest, from what goes 
before t> that any one contradictory instance de- 
stroys the notion of form. However, for clear- 
ness sake, we sometimes double or repeat the ex- 
clusion, the better to demonstrate the use of the 
tables. 



TABLE IV. 



An Example of the Exclusion or Rejection of Na- 
tures , from the Form of Heat. 

(1.) BY the sun's rays, reject elementary, or 
terrestrial nature, from the form of heat];. 

* See below. Sect. II. passim, 

t See in particular, Apk» 4, 16, &c. 

I That b, since the san's rays are found to be hot, a ter- 
restrial or elementary nature is not of the form of heat, or 
heat is not confined to terrestrial or elementary bodies. See 
below, Aph, ] 9. and 20. (31.) 
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(2.) By common fire, and principally by the 
subterraneal fires, which are very remote, and 
entirely cut off from the celestial rays, reject ce- 
lestial nature. 

(3.) By the heating of all kinds of bodies, 
whether mineral, vegetable, or animal ; whether 
water, oil, air, &c. upon the bare approach of 
fire, or other hot body, reject all variety, or sub- 
tile texture of bodies. 

(4.) By iron, and ignited metals, which heat 
other bodies, without loss of weight or substance, 
reject communication, or mixture of any other 
hot substance. 

(5.) By hot water, hot air, metals, and other 
solid bodies that will receive heat without igni- 
tion, reject light and splendor. 

(6.) By the rays of the moon and stars, ex* 
cept the sun, again reject light and splendor. 

(7.) By the comparison of ignited iron, and 
the flame of spirit of wine, whence the iron ap- 
pears to be hotter and less lucid, but the flame 
of the spirit more lucid and less hot, again reject 
light and splendor. 

(8.) By gold and other ignited metals, which 
are very dense in their entire substance, reject 
tenuity. 

(90 By air, which is generally found cold, 
,Bnd yet remains thin and subtile, again reject 
tequity. 



214 

(10.) By ignited iron, which ewellf pot in 
bulk, buf remains of the same ^iYnension ta 
appearance*, reject local, or expansive mo|ipp 
in the whole. 

(11.) By the dilatation pf the air in ^efither- 
gla^es, and the like, where the air is evicjpijtfy 
moved locally, and expansively, without l^e^qmr 
ing manifestly bptter, again reject loc^, pr el(,r^ 
pansive motion in the whole. 

(1^.) By the facility wherewith all bqdie^ ?iro 
wdirmed, without; de&truction, pr rea^aF]j:$^l)l^ ftl-» 
teration, reject destruction, and gr^f^t cp^iupuni-^ 
cation of any new nature. 

(13.) By the similitude and cpnformi^ of 
certfun operations, jjperformed both by cold aac) 
heat, reject as well e^^pansive, as contractive ipfiqr 
tion in the whoje. i 

(14.) By fire fo)]|pwing heat upon the attri- 
tion of bodies, reject principal nature i that ift» 
a positive nature, not cai|sed by a precedeiit op^, 

N. B, There are also other natures to be ex- 
cluded, for our tables are not designed as perfecf, 
but only as examples. 

N. B. Neither all, nor any one of the preced- 
ing natures, are of the form of heat; so that 
I 

* Though ^ot upon exact trials. Let it be considered 
liow justly this expansion, or rarifaction of the whole body^ 
lias been made by some the universal criterion, or form of 
See below, Aph, 30. (8.)(i5.) (13.) (36.) 
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men, in their practices upon beat, are freed 
from the necessity of introducing any, or all of 
them *. 

19* The business of exclusion lays the foun* 
dations for a genuine induction, which, however, 
is not perfected till it terminates in the affinpa*^ 
tive ; but our exclusion is by no means perfect, 
nor can it possibly be so at first* For exelu* 
sion, as we plainly see, is the rejection of simple 
natures; and if we have hitherto no just and 
true notion of simple natures, how can tlie busi- 
ness of exclusion be rectified ? But some oi the 
above-mentioned notions, aa those of elemen- 
tary nature, celestial nature, and tenuity f, are 
^ague and ill defined, \Vherefore, not forget^ 
ting how great a task we have undertaken ; vie, 
no less than that of rendering the human under^ 
standing equal to things and nature, we are by 
no means to stop here, but must proeeed te in- 
vent and aflGord greater helps to the mind. For, 

* Observe how this investigation of forms corresponds to 
a just practical rule, (for producing unlimited efibcts) laid 
down above, under Aph, 4. (5. and 6.) Tf due attention 
has been used, the reader will now begin to see the scene 
open, and find cause to expect more considerable things 
from the human power and (Knowledge, than have hitherto 
been produced bj^ any philosophers unacquainted with the 
true method of enquiring into nature, by the means of this 
new engine of the mind-. 

t See TabU TV. 
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doubtless, in the interpretation of nature, the 
mind is to be so prepared and formed, that it 
may both rest upon proper degrees of certainty, 
and yet conceive, especially in the beginning, 
that the tlimgs which are present have a great 
dependance upon Uiose behind*. 

20. And yet, because truth will sooner emerge 
from error, than from confusion, we judge it 
useful to allow the understanding, after having 
made and considered the three tables of prepa- 
ratory view, in the manner we have laid them 
down, to apply itself, and attempt tlie business of 
interpreting nature in the affirmative, on the 
strength of the instances contained in these ta- 
bles, and such as may be otherwise procured. 
And this kmd of attempt we call a permission to 
the understanding, the rudiments of interpreta- 
tion, or the first vintage of enquiry *. 

• See aboYe> Part I. Apk. 130. adjinem, 

t The first vintage* in wine countries, produces the poor- 
est wines, which they usually distil for brandy, as being not 
fit to keep, in the form of wines. 
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TABLE V. 

The first Vintage^ or Dawn of Doctrine ^ from the 
Form of Heat. 

(1.) IT appears, from the preceding doctrine, 
that the form of a thing resides in all the particu- 
lar instances, wherein the thing resides, other- 
wise it would not be a form* ; and therefore no 
contradictory instance hereof can be given. 

(2.) Yet the form is found much more*conspi« 
cuous in some instances, than in others, espe- 
cially in those where the nature of the form is 
less confined, obstructed, and subdued, by other 
natures ; and this kind of instances we call shin- 
^g> or glaring instances f. And thus we now 
proceed to reap the first fruits of our enquiry 
after the form of heat, in the way of example. 

(3.) In all instances, considered as well sepa- 
rately as collectively, the nature whose limita- 
tion is heat, appears to be motion];. This we 
find chiefly in flame, which is in perpetual mo- 
tion ; and in hot, or boiling liquors, which are 
also in a continual agitation. It likewise ap- 
pears, by the sharpness or increase of the heat, 

caused by motion, as in bellows and blasts §; 

j- 

• See above, Part II. Afh. 4. 
t See below. Sect. TI. Aph. 24. 
% See aboTe, Aph, 4. 
\ See Tab. III. Inrtaoce 37. 
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and again, in other Icinds of motion, for which 
see tlie twenty-eighth and thirty-first instances 
of the third table. It is found also in the ex- 
tinguishing of fire, and heat, by all strong com- 
pression, which checks and puts a stop to mo- 
tion. See the thirtieth and thirty-second in- 
stances of the third table. Again, it is shewn by 
this, that all bodies are destroyed, or at least re- 
markably altered, by all kinds of fire, or strong 
or vehement heat. And from hence it plainly 
appears, that heat causes a tumult, disturbaAce, 
and brisk or eager motion in the internal parts 
of bodies, which gradually tends to a dissolution 
of the body. 

(4.) What we have thus said of motipn, is to 
be understood of it as of a genus*, with regarc} 
to heat, and not as if heat generated motion, of 
as if motion generated heat, though this may be 
true in some cases ; but the meaning is, that heat 
Itself, or the very existence of heat, is motion, 
and nothing elsef ; though motion, limited by 
the differences, we shall presently subjoin, aftet 
giving a few cautions for tlie avoiding of ambif 
guity. 

(5.) Heat to the sense is a relative thing, that 
regards mankind, not the universe, and is jusdy 
assigned only as the effect of heat upon the ani- 

— > 
* Or imiTenal kind. t See «bove» Part l|. Apks 4* 
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mal spirit or mind, being ia itaelf an indetermi- 
nate thing ; for the same body, according as the 
sense is predisposed, may give the perception a« 
well of heat as of cold, as appears by the forty- 
first instance of the third table. 

(6.) But the communication, or transitive na- 
ture of heat, whereby one body conceives heat 
upon being applied to another that is hot, i|)ust 
not be confovmded with the form of heat ; fpf 
heat is one thing, and heating another. Heat is 
produced by the motion of attrition, without any 
heat preceding that motion ; whence heating h 
excluded from the form of heat. And when he^ 
is produced by the ^proach of a hot body, this 
does not proceed froip the form of heat, but de* 
pends entirely upon a higher and more common 
nature*; viz. upon the nature of communica- 
tion, assimilation, or self-multiplication, which 
demands a separate enquiry. 

<7.) The notion of fire is vulgar, and compos- 
ed of heat and splendor, as existing in some one 
thing ; for example, in common fi ame, and bo- 
dies ignited, or made red-hot. And having thus- 



* Tills is a subtile and carious distinction. The meaning 
appears to be, that, when heat i^ pnce produced by the ex* 
i«tence of it* forini thst i^t by a part^ci^ lar motion^ it propar 
gate9 itself, jnot hf mej^n^ of its form, but by the principle of 
assimilation, or self-multiplication. See Sir Isaac Newton 
npon the Heat of the Comets. Princip. Lib. III. p. 467, fee. 
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removed all ambiguities^ we at length come to the 
true differences, which liniitate motion, so as to - 
constitute itthefortn of heat*. 

I. 

(8.) The first difference is this, that heat is an 
expansive motion, whereby a body endeavours 
' to dilate itself, and stretch into a greater sphere, 
or dimension, than it before possessed f. And 
this difference appears principally in flame, 
where the smoak, or unctuous matter, manifest- 
ly dilates and opens itself into flame. It ap- 
pears likewise in all boiling liquors, which ma- 
nifestly swell, rise up, bubble, and carry on their 
process of expansion, till they change into a 
much more rarified body than the liquors them- 
selves, as for example, into vapour, flame, or 
air. 

(9.) It appears likewise in wood, and all com- 
bustible bodies, which sometimes sweat, but al- 
ways evaporate. 

(10.) It appears again, in the melting of me- 
tals, which being of a very compact substance, 
do not easily swell and dilate ; yet their spirits, 

• See PartH, Aph. 4. 

t Observe, that this does not contradict, but coincide 
with the tenth and eleventh instances of the fourth table, 
though the correspondence may not, perhaps, appear at ^rst 
sijght. 

t See the Sylva Sykarpm, 
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after being itself dilated, and endeavouring at a 
still greater extension, forces and agitates the 
more gross parts into a fluid state ; and if the 
heat be greatly increased, it resolves, volati2es, 
and drives off much of their substance. 

(11.) It appears also in iron and stone, which 
at least are softened, if not liquified and fused by 
fire. So likewise rods of wood become fiexible, 
by being somewhat heated in hot ashes. 

(12.) But this motion is best perceived in 
air, which continually and manifestly dilates it- 
self, with a small heat, according to the thirty- 
eighth instance of the third table*. 

(13.) Again, it appears from the contrary na- 
ture of cold, for cold contracts all bodies, and 
makes them shrink, insomuch that nails have 
dropt out of walls, and brass vessels have crack- 
ed, through cold. So Hkewise glass heated, and 
suddenly brought into the cold, cracks and flies 
to pieces. Air contracts itself even upon light- 
ly cooling, as appears by the thirty-eighth in- 
stance of the tliird table f. But the full consi- 



* Neither does this contradict the eleventh instance of 
the foarth table. The assigning of these differences is a 
particular work of the understanding, employed solely in 
adjusting and reconciling the instances of the preceding ta- 
bles, without distraction or avocation. 

t It should here be remembered, that water expands in 
freezing, for ice is specifically heavier than the water that 
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deration of these parlictilan belongs to ttie ett*» 
quiry of cold. 

(14.) And it is no i^onder that cold and heat 
should perform many actions in conmioil, ac- 
cording to the thirty-second instance of the se-r 
oOnd table, because two of the differences, .which 
we shall presently mention, belong to both na-^ 
tures, though, in the present difference^ tbeii^ 
actions are diametrically opposite; for heat gives 
an expansive, and cold a contractive motion. 

It. 
(15.) The second difference is a modification 
of the former, and depends upon this, that heat is 
an expansive motibn, or a motion towafds the 
circumference; but with this law, that at the 
iame time it rises upwards. And we cannot 
doubt but tliere are many mixed motions, as that 
of an arrow, for example, which revolves in 
going forwards, and advances by revolving. 
And, in like manner, the motion of beat is, at 
the sslme time, both expansive and upwards. 

affords it. How this happens^ tlie Aatho^ explains in 
the History of Condensation and rarifactioh. Bat, pexs 
hapsj if the water be very well purged of its air, before it is 
froee, the ice will not be lighter tbati water. See Boer« 
haave's Chemistry, under the Chapters of Ftrfe and Wate^. 
See also Mr. .Hawksbee's Physieo-Mechanical EhperinJeiits, 
p. £57. 



. • (16.) This different is perceived by healing 
4ne end of an iron rody held perpeqdicularly in 
jdbe fire^ in Mrhich posture it will burn th^ hfund 
^u^ sooner at the other end than if it were held 
aslope, or downwards. 

- (170 This diflference also appears from dis- 
tillation |ier descensumf or the method of distilling 
downwards, (which is practised upon curious 
flowers^ whose odour is easily lost) viz. by ap- 
plying the fire, not below, but above the subject, 
that it may scorch the less, for not only flame, 
but all heat tends upwards. 
. (18.) Let trial be made of this in the contrary 
nature, that of cold, to find whether cold wil) 
pot contract bodies by moving downwards ; as 
beat dilates them, by rising upwards. Take, 
therefore} two iron rods, or two glass tubes, 
exactly alike ; heat them a little, and plape a 
fpunge full of water, or a quantity of ^ snow, 
under the one; and in like manner over the 
other; for we conceive that rod or tube will cool 
faster at the farther end where the snow lies at 
the top, than where it lies at the bottom ; con- 
trary to what happens in heat *. 

III. 
(19.) A third difference is this; that heat i^ 



* See the experiments of tlie Academie del Cimento at 
the end; and Mr. Bojie's History of Cold. 
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not an expansive uniform motion, in respect of 
thev^hole**, but expansive in the lesser parti- 
cles of a body, and at the same time checked, 
repelled, and reverberated, so as to become an 
alternative, perpetually shuddering or struggling 
motion, or action, which is irritated by the re- 
action of the body t ; whence proceeds the vio- 
lence of fire and heat. 

(20.) And this difference appears chiefly in 
flame and boiling liquors, which continually 
tremble, swell in their small particles, and again 
subside. 

(21.) It appears also in such bodies as are of 
too hard a texture to swell, or increase re- 
markably in bulk, when heated or ignited, as 
red-hot iron, in which the heat is very intense J. 

(22.) It also appears from hence, that fire 
bums sharpest in the coldest weather. 

(23.) Again, it appears from this, that when 
the air stretches uniformly and equably in a 

* As when a bladder is distended by blowing into it. 

t As when a nail Is driven up to the bead in a board, 
and made to shudder and vibrate in its small parts by the 
stroke of the hammer. 

X It should seem as if this shuddering action were visible 
in iron, even though heated below the degree of ignition ; 
for in looking upon such heated iron, the eye receives an 
odd impression of a particular kind of waving or recurrent 
motion. 
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ireather-^ass, there is no senable heat per- 
ceived. And even confined winds, though they 
blow and move violently, yet produce no re- 
markable heat, because the motion is the motion 
of the whole ; without an alternative or shud- 
dering motion in the particles. And to this 
purpose let trial be made whether flame does 
not bum sharper on the sur^e than in the 
middle. * 

(24.) Lastly, it appears from this, that all 
burning passes through the minute pores of the 
body burnt, so that the burning undermines, 
saps, penetrates, and enters, like the points of 
an infinite number of needles. And hence it 
is that all acid spirits, if suited to the body they 
act upon, have the effect of fire, from their 
dissolving or corroding nature f 

(25.) And this difference we now speak of 



* This is easily tried in a common candle, where if a 
piece of packthread, or a splinter of wood, be thrust into 
the centre of the flame, the point will remain for a while 
imbiimt, whilst the outermost part, in contact both with 
the flame and air, readily takes fire, and burns away. 
Hence flame appears to be a kind of film, or conical surface, 
whose inside is filled with the smoak of the fuel. Let the 
common instances be here remembered of sealing-wax, &c. 
•moked by being held too far in the flame of the candle. 
See Br. Hook's Lectures of light ; and Boerhaave's Ch«- 
mistry, under the chapter of Fire. 

t See Dr. Hook's Lectorei of Light; and Micrographia* 
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48 common to the nature of cold, vhera^ tise 
contractive motion is restrained by the coa* 
trary endeavour of expansion, as the expansive 
motion is checked in heat by the opposite en- 
deavour of contraction. And therefore, vrhe- 
ther the parts of a body penetrate from without 
inwards, or from within outwards, the case is 
similar, though the force be very u&equal ; be- 
cause we have no body here upon the surfade of 
Ihe iearth, that is intensely cold^« 

IV. 

(£6.) The fourth difference is a modification 
of the last, and depends upon this, that the 
preceding motion of stimulation or penetration 
be somewhat rapid, or no way sluggish ; and also 
play among such particles as though minute, 
yet are not extremely fine, but, as it were, of .a 
moderate rizef. 

(27.) This difference appears upon comparing 
the effects of fire, and the effects of time or age, 
yfhidi witliers, consumes, undermines, and re^ 
duces bodies to ashes, as well as fire, or mther 
much more subtily; but because this kind of 
motion is exceeding slow, and exercised upon 
very fine particles, the heat is not perceived. 

■'■■'■■ • ■ ■ : . ■ * 

T ij ■ " — ■' .. . . 

• See Tab. I. Instance 27. 

t Observe bow the author, according to ' bis own r«)9 
proceeds to limit the particalar moticln, Which, ps. a trUf 
geniis is to confltitiite the Form of Heat. Jtee i^ve,. 
Aph. 4. 
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(SS.) It agun appears/ upon comparing this' 
dissolutions of iron and gold; for gold dis^ 
solves widiout causing a manifest heat, but iron 
excites a strong one, though it scarce dissolves 
quicker than gold, because in gold the men* 
struum not only enters milder, and more sub- 
tily, biit tJie parts of the gold also prove more 
yielding ^ whereas in iron, the entrance of the 
menstruum is violent, and attended with a con-*^ 
flict, the parts of the iron making a much 
greater resistance. 

{29,) Lastly, it appears also, in some mea- 
sure, from such gangrenes and mortifications: 
of the flesh, as cause no great heat or pain, 
by reason of the subtilty of the putrefaction*. 
And let this serve for what we call the first vin- 
tage, or an attempt towirds interpreting the 
form of heat, which the understanding makes,' 
as we saidy by the way of permission f* 

(2S.) The fruit of this first vintage, b, in 
short, the following true definition, or form 
of heat, as it regards the universe, and not as 
it is only relative to the . human sense \ viz. 
Heat is an expansive, bridled motion, strug- 



* And these kind of gangrenes or mortifications may 
hsppen by cold, or by freezing. See Mr. Boyle's History 
of Cold, pauim, 

t See above, Aph, 36. The meannig is, that as men' < 
are apt to grow weaiy of prosecuting enquiries, where they 
reap no quick adviafe^ge, or leceive no iauaediate frmti bf ' 
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gling in the small particles of bodies. But this 
expansion is modified ; so that whilst it spreads 
in circumference, it has a greater tendency up- 
wards. It is also modified alternately, or by 
fits, so as to prove no way sluggish, but vigo- 
rous and active *. 

(31.) And as to practice, the case is exactly 
correspondent, and amounts to this ; that if in 
any natural body a motion can be excited, 
which shall dilate or expand, and again recoil 
or turn back upon itself, so as that the dilation 
shall not proceed equably, but partly prevail, 
and partly be checked, any man may doubtless 
produce heat ; without at all regarding whether 
the body that is wrought upon be elementary, 
as they call it, or earthly; or whether it be en- 
riched with a celestial influence ; whether it be 
luminous or opake ; rare or dense ; locally ex- 
panded, or contained within its original dimen- 
sions ; whether it tend to dissolution, or remain 

their 1al>ours, tlie understanding is permitted to gratify it- 
self by a kind of anticipation, or by making some offer and 
first attempts at discovering the Forms of Things; but till 
the enquiry is duly prosecuted, men have no right to pro- 
nounce, or even to expect, that the Forms of Things can 
be perfectly discovered. 

* H<!re we have an instance of a genuine or scientilicial 
Definition, which is no other than the Form or nature of 
the thing defined ; so that the true Definitions are the re- 
sults of enquiries duly prosecuted, and not those slight ar» 
bttrary notions usually called by the name of Definitions. 
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in its native state; whether it be animal, vegeta- 
ble, or mineral ; whether it be water, oil, air, 
or any other substance that is susceptible of the 
foresaid motion*. And heat, in respect of the 
sense, is the same thing ; only with such rela- 
tions as belong to sense. And this may serve 
as an example of ours method of Investigating 
Forms f. 

* Hence we are funiished with a farther criterion, or ar» 
gument, ik pateriori, that will shew in fact, whether th» 
Form he justly discovered. Thus if we can produce heat 
in all bodies susceptible thereof, by introducing into them 
the Motion here described, we shall have a confirmation 
that this motion is the Form of Heat. And the only ex- 
ception in practice is, perhaps. Water; for introducing 
heat into which, by the means of this particular motion, 
a well adapted mechanical contrivance seems hitherto want- 
ing, though possibly it might with ease be supplied. 

t Though this method is here so fully delivered, and 
promises better things than possibly any other method of 
enquiry hitherto known, yet it appears strangely to be dis- 
regarded. And, certainly, it should seem as if very few 
were apprized that this method, thoroughly pursued, is an 
actual demonstration, as justly and properly suited to phy* 
sics, or indeed to all philosophy, as mathematical demon* 
itration and algebra are to geometry and general mathe* 
matics. 
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